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PROBLEM TO BE SOLVED: To prevent the drop in 
torque of a generator immediately after power required 
with respect to an engine became zero. 
SOLUTION: A control unit calculates the base target 
revolutions of an engine from the power 'spe' required by 
the engine to give it to a parameter 't-netag' (S206). It 
performs annealing and rate-limiter treatments and the 
like about the value of the parameter 'n-netag' (S208). It 
also decides whether or not the target revolutions of the 
engine is decreasing, when no power 'spe 7 is required and 
a motor is in a generating state (S210). If these 
conditions are satisfied, it newly gives to the parameter 
'n-netag' a value to be calculated from a time constant a 
of the previous target revolutions 'snetagold' and actual 
revolutions 'sne' of the engine (S212). It sets the value 
of the parameter 't- netag as the target revolutions 
'snetag of the engine (S214). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While being the power output unit which outputs power to a driving shaft, having the 
1 st or 3rd shaft and combining the aforementioned driving shaft with the 3rd shaft of the above 
When power is outputted and inputted to any 2 shafts among the above 1 st or the 3rd shaft A 3 
shaft type power I/O means to output and input the power which becomes settled based on the 
power outputted and inputted to one residual shaft, The prime mover which the axis of rotation 
combines with the 1 st shaft of the above, and can output power to the 1 st shaft of the above, 
The 1st motor generator which the axis of rotation combines with the 2nd shaft of the above, 
and can output and input power to the 2nd shaft of the above, The 2nd motor generator which 
the axis of rotation combines with the 3rd shaft of the above, or the 1st shaft, and can output 
and input power to the 3rd shaft of the above, or the 1st shaft, It has the control means which 
control the 1st motor generator of the above based on the demand power to the aforementioned 
prime mover, the aforementioned control means So that the aforementioned prime mover is 
operating state, and the torque value of the 1st motor generator of the above may increase from 
a negative value in monotone and may become abbreviation zero, if the demand power to the 
aforementioned prime mover becomes abbreviation zero when the 1st motor generator of the 
above is in a power generation state The power output unit characterized by controlling the 
torque of the 1st motor generator of the above. 

[Claim 2] In a power output unit according to claim 1 the aforementioned control means So that 
the target rotational frequency setting section which sets up the target rotational frequency of 
the aforementioned prime mover based on the demand power to the aforementioned prime 
mover, and the real rotational frequency of the aforementioned prime mover may become almost 
equal to the target rotational frequency of the aforementioned prime mover It has the torque 
control section which controls the torque of the 1 st motor generator of the above, the 
aforementioned target rotational frequency setting section When the aforementioned prime 
mover is operating state and the 1st motor generator of the above is in a power generation state 
The power output unit characterized by setting up the target rotational frequency of the 
aforementioned prime mover so that the target rotational frequency of the aforementioned prime 
mover may approach the real rotational frequency of the aforementioned prime mover and may 
become almost equal to a rotational frequency final as a matter of fact, if the demand power to 
the aforementioned prime mover becomes abbreviation zero. 

[Claim 3] It is the power output unit which sets to a power output unit according to claim 2, and 
is characterized by the aforementioned target rotational frequency setting section setting up the 
target rotational frequency of the aforementioned prime mover so that the target rotational 
frequency of the aforementioned prime mover may approach the real rotational frequency of the 
aforementioned prime mover according to a predetermined time constant. 

[Claim 4] In a power output unit according to claim 1 the aforementioned control means So that 
the target rotational frequency setting section which sets up the target rotational frequency of 
the 1 st motor generator of the above based on the demand power to the aforementioned prime 
mover, and the real rotational frequency of the 1 st motor generator of the above may become 
almost equal to the target rotational frequency of the 1st motor generator of the above It has 
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the torque control section which controls the torque of the 1st motor generator of the above, 
the aforementioned target rotational frequency setting section When the aforementioned prime 
mover is operating state and the 1 st motor generator of the above is in a power generation state 
The power output unit characterized by setting up the target rotational frequency of the 1 st 
motor generator of the above so that the target rotational frequency of the 1st motor generator 
of the above may approach the real rotational frequency of the 1st motor generator of the above 
and may become almost equal to a rotational frequency final as a matter of fact, if the demand 
power to the aforementioned prime mover becomes abbreviation zero. 

[Claim 5] It is the power output unit which sets to a power output unit according to claim 4, and 
is characterized by the aforementioned target rotational frequency setting section setting up the 
target rotational frequency of the 1st motor generator of the above so that the target rotational 
frequency of the 1 st motor generator of the above may approach the real rotational frequency of 
the 1 st motor generator of the above according to a predetermined time constant. 
[Claim 6] In a power output unit according to claim 1 the aforementioned control means So that 
it may become the aforementioned torque set point which the torque setting section which sets 
up the torque set point of the 1 st motor generator of the above based on the demand power to 
the aforementioned prime mover, and the torque value of the 1 st motor generator of the above 
set up mostly It has the torque control section which controls the torque of the 1 st motor 
generator of the above, the aforementioned torque setting section So that the aforementioned 
prime mover is operating state, and the torque set point of the 1st motor generator of the above 
may approach zero and may finally become abbreviation zero, if the demand power to the 
aforementioned prime mover becomes abbreviation zero when the 1 st motor generator of the 
above is in a power generation state The power output unit characterized by setting up the 
torque set point of the 1 st motor generator of the above. 

[Claim 7] It is the power output unit which sets to a power output unit according to claim 6, and 
is characterized by the aforementioned target rotational frequency setting section setting up the 
torque set point of the 1 st motor generator of the above so that the torque set point of the 1 st 
motor generator of the above may approach zero according to a predetermined time constant. 
[Claim 8] The hybrid vehicles which are arbitrary hybrid vehicles of a claim 1 or the claims 7 
which carried [ one ] the power output unit of a publication, and are characterized by driving a 
wheel with the power outputted to the aforementioned driving shaft. 
[Claim 9] While having the 1st or 3rd shaft characterized by providing the following and 
combining the aforementioned driving shaft with the 3rd shaft of the above When power is 
outputted and inputted to any 2 shafts among the above 1st or the 3rd shaft A 3 shaft type 
power I/O means to output and input the power which becomes settled based on the power 
outputted and inputted to one residual shaft, The prime mover which the axis of rotation 
combines with the 1st shaft of the above, and can output power to the 1st shaft of the above, 
The 1st motor generator which the axis of rotation combines with the 2nd shaft of the above, 
and can output and input power to the 2nd shaft of the above. How to control the 1 st motor 
generator of the above in the power output unit equipped with the 2nd motor generator which 
the axis of rotation combines with the 3rd shaft of the above, or the 1st shaft, and can output 
and input power to the 3rd shaft of the above, or the 1st shaft, (a) The process which the 
aforementioned prime mover is operating state, and judges whether the demand power to the 
aforementioned prime mover became abbreviation zero when the 1 st motor generator of the 
above is in a power generation state, (b) The process which controls the torque of the 1 st motor 
generator of the above so that the torque value of the 1 st motor generator of the above 
increases from a negative value in monotone and becomes abbreviation zero, when the 
aforementioned demand power becomes abbreviation zero. 

[Claim 1 0] The motor generator control method according to claim 9 characterized by providing 
the following. The aforementioned process (b) is a process which sets up the target rotational 
frequency of the aforementioned prime mover so that the target rotational frequency of the 
aforementioned prime mover may approach the real rotational frequency of the aforementioned 
prime mover and may become almost equal to a rotational frequency final as a matter of fact, 
when the aforementioned demand power becomes abbreviation zero. The process which controls 
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the torque of the 1st motor generator of the above so that the real rotational frequency of the 
aforementioned prime mover becomes almost equal to the target rotational frequency of the 
aforementioned prime mover. 

[Claim 11] The motor generator control method according to claim 9 characterized by providing 
the following. The aforementioned process (b) is a process which sets up the target rotational 
frequency of the 1st motor generator of the above so that the target rotational frequency of the 
1 st motor generator of the above may approach the real rotational frequency of the 1 st motor 
generator of the above and may become almost equal to a rotational frequency final as a matter 
of fact, when the aforementioned demand power becomes abbreviation zero. The process which 
controls the torque of the 1st motor generator of the above so that the real rotational frequency 
of the 1st motor generator of the above becomes almost equal to the target rotational frequency 
of the 1 st motor generator of the above. 

[Claim 12] The motor generator control method according to claim 9 characterized by providing 
the following. The aforementioned process (b) is a process which sets up the torque set point of 
the 1st motor generator of the above so that the torque set point of the 1st motor generator of 
the above may approach zero and may finally become abbreviation zero, when the 
aforementioned demand power becomes abbreviation zero. The process which controls the 
torque of the 1 st motor generator of the above to become the aforementioned torque set point 
which the torque value of the 1 st motor generator of the above set up mostly. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the control method of 
the motor generator in a power output unit in detail about the power output unit used for hybrid 
vehicles etc. at the power output unit equipped with 3 shaft type power I/O meanses, such as a 
planetary gear, and hybrid car both the lists that carried it. 
[0002] 

[Description of the Prior Art] In recent years, the hybrid vehicles which carried the power output 
unit which makes an engine and a motor the source of power are proposed, and there are parallel 
hybrid vehicles which carried the so-called power output unit of a machine distribution formula 
as a kind of the hybrid vehicles. In the power output unit of this machine distribution formula, it 
has the planetary gear which are an engine, a generator besides a motor, and 3 shaft type power 
I/O means. Among these, the planetary gear has three shafts, the 2nd shaft (sun gear shaft 
combined with the sun gear) is connected to the axis of rotation of a generator, and the 3rd 
shaft (starter-ring shaft combined with the starter ring) is connected to the driving shaft for the 
1st shaft (planetary carrier combined with the planetary pinion gear) at the output shaft of an 
engine, respectively. As everyone knows, the planetary gear has the property in which the 
residual rotational frequency and residual torque of one shaft are decided, if a biaxial rotational 
frequency and biaxial torque are decided among three shafts. Outputting a part of mechanical 
power inputted from the 1 st shaft (planetary carrier) combined with the output shaft of an 
engine to the 3rd shaft (starter-ring shaft) combined with the driving shaft based on this 
property, with the generator combined with the 2nd shaft (sun gear shaft) which remains, 
residual power can be revived as power and can be taken out. A battery stores electricity the 
taken-out power or it is used for driving the motor prepared in the 3rd shaft or the 1 st shaft. 
That is, it is possible to increase and to transmit the power outputted from the engine to a 
driving shaft by supplying the taken-out power to this motor. 

[0003] By this composition, this power output unit can output the power outputted from the 
engine to a driving shaft with arbitrary rotational frequencies and torque. Therefore, since an 
engine can choose the high operation point of operation efficiency and can be operated, the 
hybrid vehicles which carried this power output unit are excellent in saving-resources nature and 
exhaust air purification nature compared with the conventional vehicles which make only an 
engine a driving source. 

[0004] Now, in the parallel hybrid vehicles which carried the power output unit of such a machine 
distribution formula, the torque of the above-mentioned generator was controlled as follows. 
[0005] That is, a control circuit computes the demand power spe to an engine first from the 
amount of treading in and the vehicle speed of the accelerator pedal with which the operator 
broke in, and computes the target rotational frequency snetag of an engine from the demand 
power spe. And the target rotational frequency sngtag of a generator is further computed from 
the target rotational frequency snetag of the engine according to the following formula (1). In 
addition, the motor described above in this case shall be prepared in the 3rd shaft of a planetary 
gear. 
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[0006] 
[Equation 1] 

snetag -snm , ... 
sngtag = 2 + snetag (1) 

P 

[0007] Here, snm is the rotational frequency of a motor and rho is the gear ratio (number of 
teeth of the number of teeth/ starter ring of a sun gear) of a sun gear and a starter ring in a 
planetary gear. 

[0008] In this way, if the target rotational frequency sngtag of a generator is computed, a control 
circuit will ask for the deflection (namely, sng-sngtag) of the real rotational frequency sng of a 
generator, and the computed target rotational frequency sngtag, and it will control the torque stg 
of a generator so that the deflection becomes zero. 

[0009] Therefore, an engine is operating state, and when a generator is in a power generation 
state and an operator returns an accelerator pedal, the key parameter of each part in the power 
output unit carried in hybrid vehicles shows the following change. 

[0010] Drawing 1 2 is a timing chart which shows time change of the key parameter of each part 
in the conventional power output unit at the time of returning an accelerator pedal, demand 
power [ on drawing 1 2 and as opposed to / in (b) / (a) / an engine for time change of the 
amount of treading in of an accelerator pedal ] — (c) — time change of the rotational frequency 
of an engine (e) expresses time change of the torque and driving torque of a motor, and, as 
for (f), (d) expresses time change of the torque of an engine for time change of the torque of a 
generator, respectively 

[001 1] As shown in drawing 12 (a), when an operator returns an accelerator pedal, the demand 
power spe to an engine decreases gradually, as shown in drawing 12 (b), and becomes zero [kw] 
at last in time tO. The fuel cut (fuelcut) of the engine is carried out at this time, and after that, 
the target rotational frequency snetag of an engine descends, as shown in drawing 12 (c). In 
connection with this, as the real rotational frequency sne of an engine is also shown in drawing 
12 (c), it descends. 

[0012] On the other hand, the target rotational frequency sngtag of a generator descends, while 
the same change as the target rotational frequency snetag of the engine which shows the target 
rotational frequency sngtag of a generator to drawing 1 2 (c) is shown, since it is computed 
according to a formula (1) from the target rotational frequency snetag of an engine as mentioned 
above (not shown). Moreover, a relation also between the real rotational frequency sng of a 
generator and the real rotational frequency sne of an engine as shown in the following formula 
(2) is like the relation of the formula (1) about a target rotational frequency. 
[0013] 

[Equation 2] 

sne — snm 

sng = + sne (2) 

P 

[0014] Therefore, the real rotational frequency sng of a generator also descends, while the same 
change as the real rotational frequency sne of the engine shown in drawing 1 2 (c) is shown (not 
shown). 

[0015] Then, as mentioned above, since the torque stg of a generator is controlled by deflection 
(sng-sngtag) of the real rotational frequency sng of a generator, and the target rotational 
frequency sngtag, the torque stg of a generator shows change like drawing 12 (d) after the time 
tO when the demand power spe to an engine became zero. That is, immediately after time tO, the 
torque stg of a generator has once fallen, as Arrow Z shows, and it starts gradually after that. 
That is, although the torque ste of an engine serves as zero in general as drawing 12 (f) shows, 
the torque stg of a generator is misunderstood with that to which the engine is outputting big 
torque, and change as shown by Arrow Z is shown. 

[001 6] On the other hand, using the driving torque stp outputted to a driving shaft, and the 
torque stg of a generator, the torque stm of a motor is expressed, as shown in the following 
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(3) 

[0018] Therefore, when it changes as the torque stg of a generator shows drawin g 12 (d) since it 
seems that driving torque stp is shown in drawing 12 (e), according to a formula (3), the torque 
stm of a motor will show change like drawing 1 2 (e). That is, with descent of the demand power 
to an engine, the torque stm of a motor descends, after time tO, falls in a steep slope further and 
starts rapidly after that. 
[0019] 

[Problem(s) to be Solved by the Invention] Then, in the former, the engine was operating state, 
and when a generator was in a power generation state and the operator returned the accelerator 
pedal, there was a problem which is described below. 

[0020] That is, since lowering of the torque of a generator will become large immediately after 
the demand power to an engine serves as zero if it is set up so that the target rotational 
frequency of an engine may be reduced early when an operator returns an accelerator pedal 
during a vehicles run, lowering of the torque of a motor (namely, negative torque (regeneration 
torque)) also increases. Therefore, thereby, in order that the deceleration of vehicles may start 
early, a slowdown shock will be given to an operator. 

[0021] Moreover, when vehicles have stopped and the same phenomenon as the above occurs, 
there is a possibility of swaying vehicles. 

[0022] By the way, although a battery stores electricity the power which was regenerated with 
the generator and taken out as mentioned above, since there is a charge permissible dose in a 
battery, the lower limit stmminp interlocked with the charge permissible dose of a battery is set 
to the torque of a generator so that the amount of regeneration of power with a generator may 
not exceed the charge permissible dose of the battery. If the charge permissible dose of a 
battery decreases, this lower limit stmminp will rise, as shown in drawing 12 (e). 
[0023] Therefore, since the torque of a motor will be restricted as a thick line shows drawing 12 
(e) by the lower limit stmminp if the torque of a motor falls sharply immediately after the demand 
power to an engine serves as zero when this lower limit stmminp is rising, the torque of a motor 
shows change of being raised for a moment, after falling. Since this lifting is in charge of 
reduction of negative torque (regeneration torque), by this, the deceleration of vehicles will 
escape from it for a moment, and a groove will produce it. 

[0024] then, the purpose of this invention is to offer the power output unit which can prevent 
lowering of generator torque immediately after the demand power to an engine became zero, in 
order to solve the trouble of the above-mentioned conventional technology 
[0025] 

[A The means for solving a technical problem, and its operation and effect] In order to attain a 
part of above-mentioned purpose [ at least ], the power output unit of this invention While being 
the power output unit which outputs power to a driving shaft, having the 1 st or 3rd shaft and 
combining the aforementioned driving shaft with the 3rd shaft of the above When power is 
outputted and inputted to any 2 shafts among the above 1 st or the 3rd shaft A 3 shaft type 
power I/O means to output and input the power which becomes settled based on the power 
outputted and inputted to one residual shaft, The prime mover which the axis of rotation 
combines with the 1st shaft of the above, and can output power to the 1st shaft of the above, 
The 1st motor generator which the axis of rotation combines with the 2nd shaft of the above, 
and can output and input power to the 2nd shaft of the above, The 2nd motor generator which 
the axis of rotation combines with the 3rd shaft of the above, or the 1st shaft, and can output 
and input power to the 3rd shaft of the above, or the 1st shaft, It has the control means which 
control the 1 st motor generator of the above based on the demand power to the aforementioned 
prime mover, the aforementioned control means So that the aforementioned prime mover is 



formula (3). 
[0017] 
[Equation 3] 

Stg 

stm = stp + — — 
P 
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operating state, and the torque value of the 1st motor generator of the above may increase from 
a negative value in monotone and may become abbreviation zero, if the demand power to the 
aforementioned prime mover becomes abbreviation zero when the 1st motor generator of the 
above is in a power generation state Let it be a summary to control the torque of the 1 st motor 
generator of the above. 

[0026] Moreover, while having the 1st or 3rd shaft and combining the aforementioned driving 
shaft with the 3rd shaft of the above, the control method of this invention When power is 
outputted and inputted to any 2 shafts among the above 1 st or the 3rd shaft A 3 shaft type 
power I/O means to output and input the power which becomes settled based on the power 
outputted and inputted to one residual shaft, The prime mover which the axis of rotation 
combines with the 1st shaft of the above, and can output power to the 1st shaft of the above, 
The 1st motor generator which the axis of rotation combines with the 2nd shaft of the above, 
and can output and input power to the 2nd shaft of the above, The 2nd motor generator which 
the axis of rotation combines with the 3rd shaft of the above, or the 1 st shaft, and can output 
and input power to the 3rd shaft of the above, or the 1st shaft, It is the method of controlling 
the 1 st motor generator of the above in a ************ output unit (a) The process which the 
aforementioned prime mover is operating state, and judges whether the demand power to the 
aforementioned prime mover became abbreviation zero when the 1 st motor generator of the 
above is in a power generation state, (b) When the aforementioned demand power becomes 
abbreviation zero, let it be a summary to have the process which controls the torque of the 1 st 
motor generator of the above so that the torque value of the 1 st motor generator of the above 
may increase from a negative value in monotone and may become abbreviation zero. 
[0027] Thus, the torque of the 1 st motor generator is controlled by the power output unit and 
the motor generator control method of this invention so that a prime mover is operating state, 
and the torque value of the 1st motor generator will increase from a negative value in monotone 
and will become abbreviation zero, if it judges whether the demand power to a prime mover 
became abbreviation zero and the demand power becomes abbreviation zero, when the 1 st 
motor generator is in a power generation state. 

[0028] Therefore, according to the power output unit and the motor generator control method of 
this invention, immediately after the above-mentioned demand power becomes zero since the 
torque value of the 1st motor generator increases in monotone toward zero after the demand 
power to prime movers, such as an engine, becomes abbreviation zero, the torque of the 1 st 
motor generator (equivalent to the generator in the conventional technology) does not once fall. 
For this reason, lowering (regeneration torque) of the torque of the 2nd motor generator 
(equivalent to the motor in the conventional technology) does not increase, either. 
[0029] Moreover, even if the charge permissible dose of a battery decreases and the lower limit 
to the torque of the 2nd motor generator is comparing and rising in this way since it is lost that 
the torque of the 2nd motor generator falls sharply immediately after the above-mentioned 
demand power becomes zero, the torque of the 2nd motor generator, is not restricted by the 
lower limit. 

[0030] In the power output unit of the above-mentioned this invention moreover, the 
aforementioned control means So that the target rotational frequency setting section which sets 
up the target rotational frequency of the aforementioned prime mover based on the demand 
power to the aforementioned prime mover, and the real rotational frequency of the 
aforementioned prime mover may become almost equal to the target rotational frequency of the 
aforementioned prime mover It has the torque control section which controls the torque of the 
1st motor generator of the above, the aforementioned target rotational frequency setting section 
When the aforementioned prime mover is operating state and the 1st motor generator of the 
above is in a power generation state When the demand power to the aforementioned prime 
mover becomes abbreviation zero, it is desirable to set up the target rotational frequency of the 
aforementioned prime mover so that the target rotational frequency of the aforementioned prime 
mover may approach the real rotational frequency of the aforementioned prime mover and may 
become almost equal to a rotational frequency final as a matter of fact. 

[0031] In the above-mentioned motor generator control method moreover, the aforementioned 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web^cgi„ejje 



10/2/2003 



5/20 ^-v 



process (b) So that the target rotational frequency of the aforementioned prime mover may 
approach the real rotational frequency of the aforementioned prime mover and may become 
almost equal to a rotational frequency final as a matter of fact, when the aforementioned 
demand power becomes abbreviation zero It is desirable to include the process which sets up 
the target rotational frequency of the aforementioned prime mover, and the process which 
controls the torque of the 1st motor generator of the above so that the real rotational frequency 
of the aforementioned prime mover becomes almost equal to the target rotational frequency of 
the aforementioned prime mover. 

[0032] Thus, since the torque control of the 1st motor generator is performed so that the real 
rotational frequency of a prime mover may become almost equal to the target rotational 
frequency of a prime mover, when the target rotational frequency of a prime mover approaches 
the real rotational frequency of a prime mover and it is made to become almost equal to a 
rotational frequency final as a matter of fact, the torque value of the 1st motor generator in a 
negative value will go up toward zero quickly. Therefore, immediately after the demand power to 
a prime mover serves as zero, the torque of the 1st motor generator does not once fall. 
[0033] Moreover, it sets to the power output unit of the above-mentioned this invention, and it 
is desirable [ the aforementioned target rotational frequency setting section ] to set up the 
target rotational frequency of the aforementioned prime mover so that the target rotational 
frequency of the aforementioned prime mover may approach the real rotational frequency of the 
aforementioned prime mover according to a predetermined time constant. 
[0034] Thus, if the target rotational frequency of a prime mover is made to approach a real 
rotational frequency according to a predetermined time constant, according to the time constant, 
the rate of rise at the time of going to the zero of the torque value of the 1st motor generator 
can be set up freely. 

[0035] In the power output unit of the above-mentioned this invention moreover, the 
aforementioned control means So that the target rotational frequency setting section which sets 
up the target rotational frequency of the 1 st motor generator of the above based on the demand 
power to the aforementioned prime mover, and the real rotational frequency of the 1st motor 
generator of the above may become almost equal to the target rotational frequency of the 1st 
motor generator of the above It has the torque control section which controls the torque of the 
1st motor generator of the above, the aforementioned target rotational frequency setting section 
When the aforementioned prime mover is operating state and the 1st motor generator of the 
above is in a power generation state When the demand power to the aforementioned prime 
mover becomes abbreviation zero, it is desirable to set up the target rotational frequency of the 
1st motor generator of the above so that the target rotational frequency of the 1st motor 
generator of the above may approach the real rotational frequency of the 1 st motor generator of 
the above and may become almost equal to a rotational frequency final as a matter of fact. 
[0036] In the above-mentioned motor generator control method moreover, the aforementioned 
process (b) So that the target rotational frequency of the 1st motor generator of the above may 
approach, the real rotational frequency of the 1st motor generator of the above and may become 
almost equal to a rotational frequency final as a matter of fact, when the aforementioned 
demand power becomes abbreviation zero It is desirable to include the process which sets up 
the target rotational frequency of the 1st motor generator of the above, and the process which 
controls the torque of the 1st motor generator of the above so that the real rotational frequency 
of the 1st motor generator of the above becomes almost equal to the target rotational frequency 
of the 1 st motor generator of the above. 

[0037] Thus, the torque control of the 1st motor generator Since it is carried out so that the 
real rotational frequency of the 1st motor generator may become almost equal to the target 
rotational frequency of the 1st motor generator When the target rotational frequency of the 1st 
motor generator approaches the real rotational frequency of the 1st motor generator and it is 
made to become almost equal to a rotational frequency final as a matter of fact, the torque value 
of the 1st motor generator in a negative value will go up toward zero quickly. Therefore, 
immediately after the demand power to a prime mover serves as zero, the torque of the 1st 
motor generator does not once fall. 
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[0038] Moreover, it sets to the power output unit of the above-mentioned this invention, and it 
is desirable [ the aforementioned target rotational frequency setting section ] to set up the 
target rotational frequency of the 1 st motor generator of the above so that the target rotational 
frequency of the 1 st motor generator of the above may approach the real rotational frequency of 
the 1st motor generator of the above according to a predetermined time constant. 
[0039] Thus, if the target rotational frequency of the 1st motor generator is made to approach a 
real rotational frequency according to a predetermined time constant, according to the time 
constant, the rate of rise at the time of going to the zero of the torque value of the 1st motor 
generator can be set up freely. 

[0040] In the power output unit of the above-mentioned this invention moreover, the 
aforementioned control means So that it may become the aforementioned torque set point which 
the torque setting section which sets up the torque set point of the 1st motor generator of the 
above based on the demand power to the aforementioned prime mover, and the torque value of 
the 1st motor generator of the above set up mostly It has the torque control section which 
controls the torque of the 1 st motor generator of the above, the aforementioned torque setting 
section So that the aforementioned prime mover is operating state, and the torque set point of 
the 1st motor generator of the above may approach zero and may finally become abbreviation 
zero, if the demand power to the aforementioned prime mover becomes abbreviation zero when 
the 1st motor generator of the above is in a power generation state It is desirable to set up the 
torque set point of the 1st motor generator of the above. 

[0041] In the above-mentioned motor generator control method moreover, the aforementioned 
process (b) So that the torque set point of the 1st motor generator of the above may approach 
zero and may finally become abbreviation zero, when the aforementioned demand power 
becomes abbreviation zero It is desirable to include the process which sets up the torque set 
point of the 1st motor generator of the above, and the process which controls the torque of the 
1st motor generator of the above to become the aforementioned torque set point which the 
torque value of the 1st motor generator of the above set up mostly. 

[0042] Thus, since the torque control of the 1st motor generator is performed so that the torque 
value of the 1 st motor generator may turn into the torque set point mostly, when the torque set 
point of the 1st motor generator approaches zero and it is made to become abbreviation zero 
finally, the torque value of the 1st motor generator in a negative value will go up toward zero 
quickly. Therefore, immediately after the demand power to a prime mover serves as zero, the 
torque of the 1st motor generator does not once fall. 

[0043] Moreover, it sets to the power output unit of the above-mentioned this invention, and it 
is desirable [ the aforementioned target rotational frequency setting section ] to set up the 
torque set point of the 1 st motor generator of the above so that the torque set point of the 1 st 
motor generator of the above may approach zero according to a predetermined time constant. 
[0044] Thus, if the torque set point of the 1st motor generator is made to approach zero 
according to a predetermined time constant, according to the time constant, the rate of rise at 
the time of going to the zero of the torque value of the 1st motor generator can be set up freely. 

[0045] The hybrid vehicles of this invention are hybrid vehicles which carried the above- 
mentioned power output unit, and make it a summary to drive a wheel with the power outputted 
to the aforementioned driving shaft. 

[0046] therefore, according to the hybrid vehicles of this invention, by the increase prevention 
which the torque in the 2nd motor generator (equivalent to the motor in the conventional 
technology) lowers (regeneration torque), the standup of the deceleration of vehicles also 
becomes loose and the power output unit to carry does not give an operator a slowdown shock, 
even if an operator returns an accelerator pedal during a vehicles run, in order to do the above- 
mentioned effect so Moreover, vehicles are not swayed when vehicles have stopped. 
[0047] Since the phenomenon in which the deceleration of vehicles falls out for a moment when 
the torque of the 2nd motor generator is not restricted by the lower limit also stops also 
occurring further again when an operator returns an accelerator pedal during a vehicles run, a 
groove stops arising. 
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[0048] 

[Embodiments of the Invention] (1) Use and explain drawing 1 about the composition of the 
example of this invention at the beginning of the composition of an example. Drawing 1 is the 
block diagram showing the outline composition of the hybrid vehicles which carried the power 
output unit as the 1st example of this invention. These hybrid vehicles are parallel hybrid 
vehicles which carried the power output unit of a machine distribution formula. 
[0049] The composition of these hybrid vehicles serves as a power system which generates 
driving force, its control system, and a power transfer system which transmits the driving force 
from a driving source to driving wheels 1 1 6 and 1 1 8 from the operation section etc. greatly. 
[0050] Moreover, the above-mentioned power system consists of a system containing the engine 
150 which is a prime mover, and a system containing the motors MG1 and MG2 which are motor 
generators. Here, a motor MG 1 is equivalent to the generator stated with the conventional 
technology, and a motor MG 2 corresponds to a motor. Although both the motors MG1 and MG2 
may function also as a motor also as a generator so that it may mention later, as the motor MG 
1 was mentioned above in order to operate in many cases as a generator in general, it may be 
called a generator, and since a motor MG 2 operates in many cases as a motor in general, it may 
be called motor. 

[0051] Moreover, the control system consists of the various sensor sections which detect, 
output and input a signal required for the electronic control unit (hereafter referred to as 
EFIECU) 170 for mainly controlling operation of an engine 150, the control unit 190 which mainly 
controls operation of motors MG1 and MG2, and EFIECU 170 and a control unit 190. 
[0052] In addition, although the internal configuration of EFIECU 170 and a control unit 190 is not 
specifically illustrated, these are each one-chip microcomputers which have CPU, ROM, RAM, 
etc. inside, and they are constituted so that various control processings shown below may be 
performed according to the program to which CPU was recorded on ROM. 
[0053] Control by EFIECU 170 and the control unit 190 receives the power from an engine 150, 
and, below, the composition which outputs the power further adjusted by the power of motors 
MG1 and MG2 or power generation to the power of this engine 150 by the planetary gear 120 
which is 3 shaft type power I/O means to a driving shaft 1 12 is called power output unit 110. 
[0054] From a fuel injection valve 151, a gasoline is injected and the engine 150 in the power 
output unit 110 generates a gaseous mixture with the inhaled air and the injected gasoline while 
inhaling air from the inhalation mouth 200 through a throttle valve 261. At this time, the opening- 
and-closing drive of the throttle valve 261 is carried out by the throttle actuator 262. An engine 
150 inhales the generated gaseous mixture to a combustion chamber 152 through an inlet valve 
153, and changes into rotation of a crankshaft 156 movement of the piston 154 depressed by 
explosion of this gaseous mixture. This explosion is produced from an ignitor 1 58 by a gaseous 
mixture being lit by the spark which the ignition plug 1 62 formed by the high voltage drawn 
through the distributor 160, and burning by it. The exhaust air produced by combustion is 
discharged in the atmosphere through an exhaust port 202. 

[0055] Moreover, an engine 1 50 is equipped with the mechanism in which the opening-and- 
closing timing of an inlet valve 153 is changed, and so-called VVT157. This VVT157 adjusts the 
opening-and-closing timing of an inlet valve 153 for the phase to the crank angle of the 
inhalation-of-air cam shaft (not shown) which carries out the opening-and-closing drive of the 
inlet valve 1 53 a tooth lead angle or by carrying out the angle of delay. 

[0056] On the other hand, operation of an engine 150 is controlled by EFIECU 170. For example, 
based on the detecting signal obtained by the throttle-valve position sensor 263 which detects 
the opening (position), feedback control of the throttle valve 261 is carried out so that it may 
become desired opening using the throttle actuator 262 by EFIECU 170. Moreover, feedback 
control is made as the tooth lead angle and the angle of delay of a phase of an inhalation-of-air 
cam shaft in above-mentioned VVT157 also serve as a target phase by EFIECU170 based on the 
detecting signal obtained by the cam-shaft position sensor 264 which detects the position of an 
inhalation-of-air cam shaft. Others have ignition-timing control of the ignition plug 162 according 
to the rotational frequency of an engine 150, the fuel-oil-consumption control according to the 
inhalation air content, etc. 
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[0057] Moreover, in order to enable such control of an engine 150, the various sensors in which 
the operational status of an engine 1 50 other than the above-mentioned throttle-valve position 
sensor 263 or the cam-shaft position sensor 264 is shown are connected to EFIECU170. For 
example, in order to detect the rotational frequency and angle of rotation of a crankshaft 156, 
the rotational frequency sensor 1 76 and the angle-of-rotation sensor 1 78 which were prepared 
for the distributor 160, the starting switch 179 which detects the state of an ignition key are 
connected. In addition, illustration of other sensors, a switch, etc. was omitted. 
[0058] Next, the outline composition of the motors MG1 and MG2 shown in drawing 1 is 
explained. A motor MG 1 is constituted as a synchronous motor generator, and is equipped with 
Rota 1 32 which has two or more permanent magnets in a peripheral face, and the stator 1 33 
around which the three phase coil which forms rotating magnetic field was wound. A stator 1 33 
carries out the laminating of the sheet metal of a nondirectional magnetic steel sheet, is formed, 
and is being fixed to the case 119. This motor MG 1 operates also as a generator which makes 
the ends of the three phase coil with which operated as a motor which carries out the rotation 
drive of Rota 132 according to the interaction of the magnetic field by the permanent magnet 
with which Rota 132 was equipped, and the magnetic field formed with the three phase coil with 
which the stator 133 was equipped, and the stator 133 was equipped by these interactions 
produce electromotive force. 

[0059] A motor MG 2 is constituted as a synchronous motor generator like a motor MG 1, and is 
equipped with Rota 142 which has two or more permanent magnets in a peripheral face, and the 
stator 143 around which the three phase coil which forms rotating magnetic field was wound. 
The stator 143 of a motor MG 2 also carries out the laminating of the sheet metal of a 
nondirectional magnetic steel sheet, and is formed, and it is fixed to the case 119. It operates as 
a motor or a generator like [ this motor MG 2 ] a motor MG 1 . 

[0060] These motors MG1 and MG2 are electrically connected to the battery 194 and the 
control unit 190 through the 1st and 2nd inverter circuits 191,192 which built in six transistors 
(not shown) which switch at a time respectively. From the control unit 190, the control signal 
which drives the transistor in the 1st and 2nd inverter circuits 191,192 is outputted. Six 
transistors in each inverter circuit 191,192 constitute the transistor inverter by arranging two 
pieces at a time in a pair so that it may become a source and sink side. If the current which 
controls the rate of the ON time of the transistor by the side of the source and a sink 
sequentially with a control signal, and flows to each phase of a three phase coil by the control 
unit 190 is made into a false sine wave by PWM control, rotating magnetic field will be formed 
with a three phase coil, and these motors MG1 and MG2 will drive it. 

[0061] In order to enable control of the operational status of hybrid vehicles including control of 
motors MG1 and MG2, in addition to this, various kinds of sensors and switches are electrically 
connected to the control unit 1 90. As the sensor connected to the control unit 1 90, and a 
switch, there are accelerator pedal position-sensor 1 64a, a coolant temperature sensor 1 74, a 
remaining capacity detector 199 of a battery 194, etc. 

[0062] The control unit 190 is exchanging information various in between EFIECU(s)170 which 
input the various signals of the operation section, the remaining capacity of a battery 194, etc. 
through these sensors, and control an engine 150 by communication. 

[0063] Specifically as various signals of the operation section, there is an accelerator pedal 
position (the amount of treading in of an accelerator pedal 164) from accelerator pedal position- 
sensor 164a etc. Moreover, the remaining capacity of a battery 194 is detected by the remaining 
capacity detector 199. 

[0064] The composition of the power transfer system which transmits the driving force from a 
driving source to driving wheels 116 and 118 is as follows. The crankshaft 156 for transmitting 
the power of an engine 150 is combined with the planetary carrier shaft 127 through a damper 
130, and this planetary carrier shaft 127, and the sun gear shaft 125 which transmits rotation of 
a motor MG 1 and a motor MG 2 and the starter-ring shaft 126 are mechanically combined with 
the planetary gear 120 mentioned later. A damper 130 connects the crankshaft 156 and the 
planetary carrier shaft 127 of this engine 150, and it is prepared in order to suppress the 
amplitude of the torsional oscillation of a crankshaft 156. 



http://www4.ipdljpo.gojp/cgi-bin/tran.web.cgi_eije 



10/2/2003 



9/20 ^— v 



[0065] The power extraction gear 128 for power ejection is combined with the starter ring 122 in 
the position between a starter ring 122 and a motor MG 1. This power extraction gear 128 is 
connected to the power receipt gear 1 13 by the chain belt 129, and transfer of power is made 
between the power extraction gear 128 and the power receipt gear 1 13. It is combined with the 
power transfer gear 1 1 1 through the driving shaft 1 1 2, and this power transfer gear 1 1 1 is 
further combined with the driving wheels 116 and 1 18 on either side through the differential gear 
114, and this power receipt gear 113 can transmit power now to these. 

[0066] Here, it combines with the composition of a planetary gear 1 20, and combination of a 
crankshaft 156, the planetary carrier shaft 127, the sun gear shaft 125 that is the axis of rotation 
of a motor MG 1, and the starter-ring shaft 126 which is the axis of rotation of a motor MG 2 is 
explained. A planetary gear 1 20 consists of three of two or more planetary pinion gears 1 23 
which revolve around the sun while it is arranged between a sun gear 121, two gears of the same 
axle which consist of starter rings 122, and sun gears 121 and starter rings 122 and the 
periphery of a sun gear 121 is rotated. A sun gear 121 is combined with Rota 132 of a motor MG 
1 through the sun gear shaft 125 of the hollow which penetrated the shaft center on the 
planetary carrier shaft 127, and the starter ring 122 is combined with Rota 142 of a motor MG 2 
through the starter-ring shaft 126. Moreover, the planetary pinion gear 123 is combined with the 
planetary carrier shaft 127 through the planetary carrier 124 which supports the axis of rotation 
to revolve, and the planetary carrier shaft 127 is combined with the crankshaft 156. Although it 
is the thing of common knowledge on mechanism study, the planetary gear 1 20 has the property 
in which the torque outputted and inputted by the rotational frequency of one residual shaft and 
its axis of rotation is determined, if the torque outputted and inputted by the rotational 
frequencies of any 2 shafts and these shafts among 3 of the above-mentioned sun gear shaft 
125, the startei—ring shaft 126, and the planetary carrier shaft 127 shafts is determined. 
[0067] (2) Explain briefly general operation, next general operation of the hybrid vehicles shown 
in drawing 1 . The hybrid vehicles which have the composition mentioned above output the 
power equivalent to the demand power which should be outputted to a driving shaft 1 12 at the 
time of a run from an engine 150, and are transmitting the outputted power to the driving shaft 
1 12 through a planetary gear 120. When the crankshaft 156 of an engine 150 is rotating with a 
high rotational frequency and low torque to the demand torque at this time, for example, the 
demand rotational frequency which should be outputted from a driving shaft 1 12 A part of power 
which is outputting the engine 150 is transmitted to a motor MG 1 through a planetary gear 120, 
the motor MG 1 recovers as power, a motor MG 2 is driven with the collected power, and torque 
is added to a driving shaft 1 1 2 through the starter-ring shaft 1 26. On the contrary, when the 
crankshaft 156 of an engine 150 is rotating with a low rotational frequency and high torque to 
the demand rotational frequency and demand torque which should be outputted from a driving 
shaft 1 12, a part of power which is outputting the engine 150 is transmitted to a motor MG 2 
through a planetary gear 120, the motor MG 2 recovers power, with the collected power, a motor 
MG 1 is driven and torque is added to the sun gear shaft 125. In this way, by adjusting the power 
exchanged in the form of power through motors MG1 and MG2, the power outputted from the 
engine 150 can be outputted from the driving shaft 1 12 as a desired rotational frequency and 
desired torque. 

[0068] In addition, a part of power collected by motors MG1 or MG2 can be accumulated to a 
battery 194. Moreover, it is also possible to drive motors MG1 or MG2 using the power 
accumulated at the battery 1 94. 

[0069] The power of a motor MG 2 also uses and runs, making an engine 150 into the main 
driving source based on this principle of operation at the time of a regular run. Thus, since an 
engine 150 can be operated in the high operating point of operation efficiency according to the 
torque which may be generated by required torque and required Motor MG 2 by running the both 
sides of an engine 150 and a motor MG 2 as a driving source, compared with the vehicles which 
make only an engine 1 50 a driving source, it excels in saving-resources nature and exhaust air 
purification nature. It is also possible to run on the other hand, generating electricity by the 
motor MG 1 by operation of an engine 150, since rotation of a crankshaft 156 can be transmitted 
to a motor MG 1 through the planetary carrier shaft 127 and the sun gear shaft 125. 
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[0070] (3) the control processing to a motor MG 1 — it explains the control processing to the 

motor MG 1 in connection with this invention in detail using drawing 2 - drawing 5 

[0071] Drawing 2 is a flow chart which shows the flow of the control manipulation routine by the 

control unit 190 to the motor MG 1 of drawing 1 . This routine is processing performed by CPU 

(not shown) of a control unit 1 90, and is repeatedly performed by the predetermined time 

interval. 

[0072] If the control manipulation routine shown in drawing 2 is started, a control unit 190 will 
perform first processing which computes the target rotational frequency of an engine 150 (Step 
S102). This processing is performed according to the manipulation routine shown in drawin g 3 . 
[0073] Drawing 3 is a flow chart which shows the flow of the engine target rotational frequency 
calculation manipulation routine in this invention. If the manipulation routine shown in drawing 3 
is started, a control unit 190 will choose the line of an engine 150 of operation according to 
ON/OFF demand of VVT1 57 (Step S202). 

[0074] In ROM (not shown) in the interior of a control unit 190, the information about two kinds 
of lines of operation is beforehand stored as a line of an engine 1 50 of operation. It is 
remembered in the form of a map that it specifically mentions later. It is the line of operation as 
for which mpg becomes the best as for one line of operation among these two kinds of lines of 
operation, and even if the line of another side of operation has comparatively bad mpg, it is a line 
of operation by which the power of an engine becomes large. 

[0075] Then, a control unit 190 judges whether there is any ON demand of VVT157 from the 
amount of treading in of an accelerator pedal 164 etc., or there is any OFF demand. And since it 
becomes what tooth-lead-angle control is performed for to VVT157 (the tooth lead angle of the 
phase to the crank angle of an inhalation-of-air cam shaft is carried out) when there is an ON 
demand of VVT157, even if a control unit 190 has comparatively bad mpg among two kinds of 
lines of operation, it chooses the line of operation by which the power of an engine becomes 
large. On the contrary, when there is an OFF demand of VVT, in order not to perform tooth- 
lead-angle control to VVT157, the line of operation by which mpg becomes the best is chosen. 
[0076] Next, a control unit 190 performs processing which computes the demand power spe to 
an engine 150 (Step S204). This demand power spe is calculated by the following formula (4). 
[0077] 
[Equation 4] 

spe = space + spchg + sp AC (4) 

Here, right-hand-side each item of a formula (4) is as follows. 

[0078] - space : power in the case of providing all the driving torque that makes it run vehicles 
by the output of an engine 150 (value converted into the amount of power generation). It asks 
for the amount of treading in and the vehicle speed of an accelerator pedal 1 64 from the map 
made into a parameter. In addition, a control unit 190 obtains the amount of treading in of an 
accelerator pedal 164 from accelerator pedal position-sensor 164a, and it is made to obtain the 
vehicle speed from the sensor (not shown) which detects the rotational frequency of the 
starter-ring shaft 1 26, as mentioned above. 

[0079] - spchg : demand power of the charge and discharge of a battery 1 94. It asks from the 
remaining capacity of a battery 194. Generally, to a low case, the demand of charge has high 
remaining capacity, and, as for the demand of charge and discharge, remaining capacity serves 
as an electric discharge demand by 0 and more than it about 60 [%]. 

[0080] - It is the amount of amendments in case the air-conditioner which is not spAC(ed) : 
illustrated drives. Since the consumption of power is large, an air-conditioner is an amendment 
about the used power apart from other auxiliary machinery. 

[0081] In this way, after computing the demand power spe to an engine 150, a control unit 190 
computes the base target rotational frequency of an engine 150 from the computed demand 
power spe based on the line of the engine 150 chosen previously of operation, and gives the 
computed base target rotational frequency to variable t_netag set up beforehand (Step S206). 
[0082] The line of an engine 150 of operation is plotted on the coordinate which sets a vertical 
axis as the torque of an engine 1 50, and sets a horizontal axis as the rotational frequency of an 
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engine 150. Moreover, as everyone knows, since the power outputted from an engine 150 is 
expressed as the rotational frequency of an engine 1 50, and a product of torque, the so-called 
******** from which the power from an engine 150 becomes fixed can also plot it on the 
above-mentioned coordinate. 

[0083] Then, if an output line, such as becoming fixed by the demand power spe which the power 
from an engine 1 50 computed on the above-mentioned coordinate, is plotted, the ******** will 
cross the above-mentioned line of operation, and the rotational frequency in the intersection will 
turn into a base target rotational frequency of the engine 1 50 for which it should ask. 
[0084] In addition, based on the line of operation beforehand chosen for every value of the power 
outputted from an engine 1 50 in fact, it asks for the rotational frequency of an engine 1 50, 
respectively, and they are memorized as a map in ROM (not shown) in the interior of a control 
unit 190, and it is made to ask for the base target rotational frequency of an engine 150 from the 
map from the demand power spe to the obtained engine 1 50. 

[0085] Then, about the value of the variable t.netag, a control unit 1 90 anneals and performs 
various general processings, such as REITO limiter processing and **** limit guard processing, 
(Step S208). By passing through such various processings, the value of variable t_netag is 
changed into a momentary target rotational frequency from the base target rotational frequency 
of an engine 1 50. 

[0086] In the former, the value of variable t.netag changed in this way was made into the target 
rotational frequency snetag of an engine 150 as it was, as shown in Step S310 of drawing 4 . 
[0087] Drawing 4 is a flow chart which shows the flow of a general engine target rotational 
frequency calculation manipulation routine. The engine target rotational frequency calculation 
manipulation routine shown in drawing 4 is a manipulation routine used conventionally. In addition, 
in drawin g 4 , processing of Steps S302-S308 is the same as processing of Steps S202-S208 of 
drawing 3 . 

[0088] On the other hand, in this example, an engine 150 is operating state, and in order to make 
it the torque of a motor MG 1 not once fall immediately after an operator returns an accelerator 
pedal 164 and the demand power spe to an engine 150 becomes zero, when a motor MG 1 is in a 
power generation state, as shown in drawing 3 , two processings of Steps S210 and S212 are 
added. 

[0089] That is, a control unit 190 judges first whether each of each following conditions of A, B, 
and C is fulfilled (Step S210). 

[0090] A) The demand power spe to an engine 150 is zero (spe=0). 

B) The torque set point stgold of the last time of a motor MG 1 is below zero (stgold<=0). 

C) The value of variable t_netag is smaller than the target rotational frequency snetagold of the 
last time of an engine 1 50 (t_netag<snetagold). 

[0091] Among these, Conditions A are established in order to judge whether the demand power 
spe to an engine 150 became zero (spe=0), after the operator of hybrid vehicles returns an 
accelerator pedal 1 64. 

[0092] Conditions B are established in order to judge whether a motor MG 1 is in a power 
generation state (regeneration state). It is because it can judge that a motor MG 1 is in a power 
generation state that the torque set point of a motor MG 1 is negative. In addition, when this 
torque set point is zero, it is made to include in this example, although it is not in a power 
generation state strictly when the torque set point of a motor MG 1 is zero. Here, the torque set 
point stgold of the last time of a motor MG 1 is the torque set point of the motor MG 1 obtained 
by the pre-circumference in the manipulation routine of drawing 2 . 

[0093] By having returned the accelerator pedal 164, Conditions C are established in order to 
judge whether the target rotational frequency of an engine 150 is descending. Here, the target 
rotational frequency snetagold of the last time of an engine 150 is because it can judge that the 
target rotational frequency of an engine is descending if this momentary target rotational 
frequency that is the thing of the target rotational frequency of the engine 150 obtained by the 
pre-circumference in the manipulation routine of drawing 2 , and is the value of variable tjietag 
is less than the last target rotational frequency snetagold. 

[0094] Next, as a result of judging at Step S210, when each of each conditions of A, B, and C is 
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fulfilled (i.e., when the demand power spe to an engine 150 is zero, a motor MG 1 is in a power 

generation state and the target rotational frequency of an engine 1 50 is descending), a control 

unit 190 processes Step S212, and when other, it avoids processing of Step S212. 

[0095] Then, in the case of the former, a control unit 190 newly gives the value computed based 

on the following formula (5) at above-mentioned variable t.netag from the target rotational 

frequency snetagold of the last time of an engine 150, the real rotational frequency sne of an 

engine 150, and the time constant alpha set up beforehand (Step S212). 

[0096] 

[Equation 5] 

^A sne - snetagold /c . 

t _ netag = snetagold h - (5) 

a 

[0097] In addition, at this time, the real rotational frequency sne of an engine 150 is acquired by 
the sensor (not shown) which detects the rotational frequency of a crankshaft 156, and is 
inputted into the control unit 190. moreover — as the value of a time constant alpha — the 
manipulation routine of drawing 2 — for example, 8 - 16[ — if repeated by every ms], it is set as 
32-64 [ms] 

[0098] Whenever the manipulation routine of drawing 3 is repeated according to the formula (5), 
at Step S212, according to a time constant alpha, the value given to variable t_netag approaches 
the real rotational frequency sne of an engine 150 gradually, and, finally becomes equal to the 
real rotational frequency sne of an engine 150. 

[0099] On the other hand, in the case of the latter, since processing of Step S21 1 is avoided, 
the value of variable t.netag has become [ being obtained with as at Step S208, and ]. 
[0100] Next, a control unit 190 sets up the above values of variable t.netag as a target rotational 
frequency snetag of an engine 150 (Step S214). 

[0101] Therefore, in this example, the demand power spe to an engine 150 is zero, and a motor 
MG 1 is in a power generation state, and when the target rotational frequency of an engine 150 
is descending, whenever the target rotational frequency snetag of an engine repeats the 
manipulation routine of drawing 3 , it approaches the real rotational frequency sne of an engine 
1 50 gradually, and, final as a matter of fact, becomes equal to a rotational frequency sne. 
[0102] After an engine target rotational frequency calculation manipulation routine is completed 
by the above, the processing by the control unit 190 returns to the main processings of drawing 
2 again, next a control unit 190 performs processing which computes the target rotational 
frequency sngtag of a motor MG 1 (Step S104). This processing is performed according to the 
manipulation routine shown in drawing 5 . 

[0103] Drawing 5 is a flow chart which shows the flow of the target rotational frequency 
calculation manipulation routine of the common motor MG 1. The target rotational frequency 
calculation manipulation routines of the motor MG 1 shown in draw ing 5 are the manipulation 
routine used conventionally and same manipulation routine. 

[0104] If the manipulation routine shown in drawin g 5 is started, from the target rotational 
frequency snetag of an engine 150 and the real rotational frequency snm of a motor MG 2 which 
were obtained at Step S102, a control unit 190 will compute the rotational frequency of a motor 
MG 1, and will give the value to variable t_ngtag set up beforehand (Step S402). 
[0105] Among these, the real rotational frequency snm of a motor MG 2 has already been 
obtained from the sensor (not shown) which detects the rotational frequency of the starter-ring 
shaft 126 as the vehicle speed in Step S204. 

[0106] On the other hand, since a relation between the rotational frequency sng of a motor MG 
1, the rotational frequency sne of an engine 150, and the rotational frequency snm of a motor 
MG 2 as shown in a formula (2) is as mentioned above If the rotational frequency of a motor MG 
1 is computed by substituting the target rotational frequency snetag of an engine 1 50, and the 
real rotational frequency snm of a motor MG 2 for a formula (2) and the value is given to variable 
tngtag, a relation as shown in a formula (6) will be obtained. 
[0107] 
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[Equation 6] 
j 

t _ ngtag = - 



snetag - snm 
P 



+ snetag 



(6) 



[0108] Then, a control unit 190 performs general various processings of the bound guard 
processing based on the use limit range of a motor MG 1, the REITO limiter processing for 
transient torque characteristic reservation, etc. about the value of the variable tjigtag (Step 
S404). And a control unit 1 90 sets up the value of variable t_ngtag after processing as a control- 
objectives rotational frequency sngtag of a motor MG 1 (Step S406). 

[0109] After a motor MG1 control-objectives rotational frequency calculation manipulation 
routine is completed by the above, the processing by the control unit 1 90 returns to the main 
processings of drawing 2 again, next a control unit 190 performs processing which computes the 
torque set point stgtag of a motor MG 1 (Step S106). This processing is performed according to 
the manipulation routine shown in drawing 6 . 

[01 10] Drawing 6 is a flow chart which shows the flow of the torque set point calculation 
manipulation routine of the common motor MG 1. The torque set point calculation manipulation 
routines of the motor MG 1 shown in drawing 6 are the manipulation routine used conventionally 
and same manipulation routine. 

[0111] If the manipulation routine shown in drawing 6 is started, a control unit 190 will compute 
the torque of the motor MG 1 by which the real rotational frequency sng of a motor MG 1 
becomes equal to the target rotational frequency sngtag of the motor MG 1 obtained at Step 
S104, and will give the computed value to variable ttg set up beforehand (Step S502). In 
addition, at this time, the real rotational frequency sng of a motor MG 1 is acquired by the 
sensor (not shown) which detects the rotational frequency of the sun gear shaft 1 25, and is 
inputted into the control unit 190. 

[01 12] At Step 502, the torque of a motor MG 1 is computed by proportionality integration 
differential used in the so-called proportional plus integral plus derivative control (PID control). 
That is, the torque of a motor MG 1 is searched for from the sum of the proportional obtained 
multiplying the deflection of the target rotational frequency sngtag of a motor MG 1, and the real 
rotational frequency sng by the predetermined proportionality constant, the integration term 
acquired multiplying the time-quadrature value of the above-mentioned deflection by the 
predetermined proportionality constant, the differential term acquired multiplying the time 
differential value of the above-mentioned deflection by the predetermined proportionality 
constant, and **. 

[0113] Thus, a control unit 190 sets up the value of obtained variable ttg as the torque set point 
stgtag of a motor MG 1 (Step S504). 

[0114] In this way, after the torque set point calculation manipulation routine of a motor MG 1 is 
completed, the processing by the control unit 1 90 returns to the main processings of d rawing 2 
again. And a control unit 190 controls the torque stg of a motor MG 1 through an inverter circuit 
191 so that the torque stg of a motor MG 1 serves as the torque set point stgtag obtained at 
Step S106 (Step S108). 

[0115] As explained above, in this example, the torque control of a motor MG 1 is performed so 
that the torque stg of a motor MG 1 may serve as the torque set point stgtag obtained at Step 
S106. However, the torque set point stgtag of a motor MG 1 is computed based on the target 
rotational frequency stgtag of the motor MG 1 obtained at Step S104, and the target rotational 
frequency stgtag of the motor MG 1 is further computed based on the target rotational 
frequency snetag of the engine 150 obtained at Step S102. 

[0116] On the other hand, as mentioned above, the demand power spe to an engine 150 is zero, 
and a motor MG 1 is in a power generation state, and when the target rotational frequency of an 
engine 150 is descending, the target rotational frequency snetag of an engine 150 is set up so 
that the real rotational frequency sne of an engine 150 may be approached gradually and it may 
become equal to a rotational frequency sne final as a matter of fact by processing of Step S212 
in drawing 3 . <BR> [0117] Therefore, in connection with the target rotational frequency snetag 
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of an engine 150 changing in this way, by the torque control of the above-mentioned motor MG 
1, the torque stg of a motor MG 1 increases from a negative value in monotone, approaches zero 
gradually, and, finally becomes zero. 

[01 18] An above child is shown in drawing 7 . Drawing 7 is the timing chart which showed time 
change of the rotational frequency of the engine 1 50 in the 1 st example of this invention, and 
the torque of motors MG1 and MG2. In drawing 7 , (b) expresses time change of the torque of a 
motor MG 1, and, as for (c), (a) expresses time change of a motor MG 2 for time change of the 
rotational frequency of an engine 1 50, respectively. 

[0119] When an engine 150 is in operating state and a motor MG 1 is in a power generation 
state, supposing an operator returns an accelerator pedal 1 64 and the demand power spe to an 
engine 150 becomes zero [kw] at time tO As shown in drawing 7 (a), the value of variable tjietag 
which should serve as the target rotational frequency snetag of an engine 1 50 changes after 
time tO so that the real rotational frequency sne of an engine 150 may be approached according 
to a formula (5) by processing of Step S212 of drawing 3 . 

[0120] Thereby, as shown in drawing 7 (b), after time tO, the torque stg of a motor MG 1 
increases from a negative value in monotone, approaches zero [Nm] gradually, and, finally 
becomes zero. At this time, the component of a proportional becomes zero [Nm] immediately 
from time tO among each component of the torque of the motor MG 1 computed based on PID 
control in Step S502 of drawing 6 , the component of an integration term is zero [Nm] when it is 
in the power generation state stabilized by the motor MG 1, and the component of a differential 
term is gradually converged on 0 [Nm] from time tO. Therefore, like before, immediately after the 
demand power spe to an engine 150 becomes zero, the torque stg of a motor MG 1 does not 
once fall. 

[0121] Moreover, when the torque stg of a motor MG 1 approaches zero, the torque stm of a 
motor MG 2 also serves as stm=stp+stg/rho**stp based on a formula (3), and approaches driving 
torque stp. Therefore, as shown in drawing 7 (c), after time tO, the torque stm of a motor MG 2 
also has little influence of the torque stg of a motor MG 1, descends gently-sloping and becomes 
what was stabilized by change. Therefore, like before, it changes rapidly and does not fall sharply. 

[0122] After that, it is time t1, and supposing it is less than the value of variable t.netag from 
which the real rotational frequency sne of an engine 1 50 should turn into the target rotational 
frequency snetag of an engine 150, it will stop fulfilling the conditions B which mentioned above 
the torque set point stgtag of a motor MG 1 since it became positive (stgtag> 0) and the motor 
MG 1 changed into the power running state at this time, and processing of Step S212 will be 
avoided in it. Therefore, after time t1, as shown in drawing 7 (a), the value of variable t^netag 
which should serve as the target rotational frequency snetag of an engine 1 50 serves as as [ of 
the value acquired at Step S208 ], and changes. 

[0123] Thereby, although the torque stg of a motor MG 1 once goes up to a positive side as 
shown in drawing 7 (b), after that, it balances with a part for the friction of the torque ste of an 
engine 150, and serves as a fixed value. In connection with this, change as also shows the torque 
stm of a motor MG 2 to dr awin g 7 (c) is expressed. 

[0124] As explained above, after the demand power spe to an engine 150 becomes zero 
according to this example, When the target rotational frequency snetag of an engine 1 50 
approaches the real rotational frequency sne of an engine 150 and it is made to become almost 
equal to a rotational frequency sne final as a matter of fact Since the torque stg of a motor MG 
1 increases in monotone toward zero, immediately after the above-mentioned demand power spe 
becomes zero, the torque stg of a motor MG 1 does not once fall like before. For this reason, 
since the torque stm of a motor MG 2 is also stabilized and descends, lowering of Torque stm 
(namely, negative torque (regeneration torque)) does not increase like before, either. Therefore, 
the standup of the deceleration of vehicles also becomes loose and a slowdown shock is not 
given to an operator. Moreover, vehicles are not swayed when vehicles have stopped. 
[0125] It is lost further again that the torque stm of a motor MG 1 is restricted by the lower limit 
stmminp in this way even if the lower limit stmminp to the torque stm of a motor MG 2 is 
comparing and rising as the charge permissible dose of a battery 194 decreases and it was 
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shown in drawing 12 (e) since it is lost that the torque stm of a motor MG 2 falls sharply 
immediately after the above-mentioned demand power spe becomes zero. Since the 
phenomenon in which the deceleration of vehicles falls out for a moment also stops also 
occurring, a groove stops therefore, arising. 

[0126] (4) In the 2nd example, now 1 st above—mentioned example In order to make it the torque 
of a motor MG 1 not once fall immediately after an operator returns an accelerator pedal 164 
and the demand power spe to an engine 150 becomes zero When fulfilling predetermined 
conditions, the target rotational frequency snetag of an engine 1 50 is brought close to the real 
rotational frequency sne of an engine 150 gradually, and it was made to become equal to a 
rotational frequency sne final as a matter of fact in target rotational frequency calculation 
processing of the engine 150 shown in drawing 3 . However, you may make it change similarly the 
target rotational frequency sngtag of a motor MG 1 instead of changing the target rotational 
frequency snetag of an engine 1 50 as mentioned above, since there is a relation as shown in the 
formula (6) mentioned above between the target rotational frequency snetag of an engine 1 50, 
and the target rotational frequency sngtag of a motor MG 1 . Next, such an example is explained 
as the 2nd example of this invention. 

[0127] Since the composition of this example is the same as the composition of the 1st example 
shown in drawing 1 , those explanation is omitted. 

[0128] Then, the control processing to the motor MG 1 in this example is explained in detail 
using drawing 2 , drawing 4 , drawing 6 , and drawing 8 . Also in this example, the main 
processings are performed according to the manipulation routine shown in drawing 2 . 
[0129] If the control manipulation routine shown in drawing 2 is started, a control unit 190 will 
perform first processing which computes the target rotational frequency of an engine 150 (Step 
S102). This processing is performed not according to the manipulation routine of drawing 3 used 
in the 1st example but according to the manipulation routine of drawing 4 used conventionally. In 
addition, about the content of the manipulation routine of drawing 4 , since it is the same as that 
of the content which already explained, the explanation is omitted. 

[0130] In this way, after an engine target rotational frequency calculation manipulation routine is 
completed, the processing by the control unit 190 returns to the main processings of drawing 2 
again, next a control unit 1 90 performs processing which computes the target rotational 
frequency sngtag of a motor MG 1 (Step S104). This processing is performed according to the 
manipulation routine shown in drawing 8 . 

[0131] Drawin g 8 is a flow chart which shows the flow of the target rotational frequency 
calculation manipulation routine of the motor MG 1 in this invention. If the manipulation routine 
shown in drawing 8 is started, from the target rotational frequency snetag of an engine 1 50 and 
the real rotational frequency snm of a motor MG 2 which were obtained at Step S102, a control 
unit 190 will compute the target rotational frequency of a motor MG 1, and will give the value to 
variable t.ngtag set up beforehand (Step S602). And a control unit 190 performs general various 
processings of the bound guard processing based on the use limit range of a motor MG 1, the 
REITO limiter processing for transient torque characteristic reservation, etc. about the value of 
the variable t_ngtag (Step S604). Processing of these steps S602 and S604 is the same as 
processing of Steps S402 and S404 shown in drawing 5 . 

[0132] In the former, the value of variable tjietag obtained in this way was set up as a target 
rotational frequency sngtag of a motor MG 1 as it was, as Step S406 of drawing 5 showed. 
[0133] On the other hand, in this example, an engine 150 is operating state, and in order to make 
it the torque of a motor MG 1 not once fall immediately after an operator returns an accelerator 
pedal 164 and the demand power spe to an engine 150 becomes zero, when a motor MG 1 is in a 
power generation state, as shown in drawing 8 , two processings of Steps S606 and S608 are 
added. 

[0134] That is, a control unit 190 judges first whether each of each following conditions of A, B, 
and D is fulfilled (Step S606). 

[0135] A) The demand power spe to an engine 150 is zero (spe=0). 

B) The torque set point stgold of the last time of a motor MG 1 is below zero (stgold<=0). 

D) The value of variable t.ngtag is smaller than the target rotational frequency sngtagold of the 
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last time of a motor MG 1 (t_ngtag<sngtagold). 

[0136] Among these, Conditions A are established in order to judge whether the demand power 
spe to an engine 1 50 became zero (spe=0) t after the operator of hybrid vehicles returns an 
accelerator pedal 1 64 as mentioned above. 

[0137] It is prepared in order to judge whether a motor MG 1 is in a power generation state 
(regeneration state) as Conditions B were mentioned above. 

[0138] By having returned the accelerator pedal 164, Conditions D are established in order to 
judge whether the target rotational frequency of a motor MG 1 is descending. Here, the target 
rotational frequency sngtagold of the last time of motor MG1 ** is because it can judge that the 
target rotational frequency of a motor MG 1 is descending by having returned the accelerator 
pedal 164 if this target rotational frequency that is the thing of the target rotational frequency of 
the motor MG 1 obtained by the pre-circumference in the manipulation routine of drawing 2 , and 
is the value of variable tjigtag is less than the last target rotational frequency sngtagold. 
[0139] Next, as a result of judging at Step S606, when each of each conditions of A, B, and D is 
fulfilled (i.e., when the demand power spe to an engine 150 is zero, a motor MG 1 is in a power 
generation state and the target rotational frequency of a motor MG 1 is descending), a control 
unit 190 processes Step S608, and when other, it avoids processing of Step S608. 
[0140] In the case of the former, a control unit 190 newly gives the value computed based on 
the following formula (7) at above-mentioned variable t.ngtag from the target rotational 
frequency sngtagold of the last time of a motor MG 1, the real rotational frequency sng of a 
motor MG 1 , and the time constant alpha set up beforehand (Step S608). 
[0141] 
[Equation 7] 

t_ngtag = sngtagold + Sng - Sngtag ° ld (7) 

a 

[0142] According to the formula (7), like the case of a formula (5), whenever the manipulation 
routine of drawing 8 is repeated, according to a time constant alpha, the value given to variable 
t.ngtag approaches the real rotational frequency sng of a motor MG 1 gradually, and, finally, 
becomes equal to the real rotational frequency sng of a motor MG 1 at Step S608. 
[0143] Moreover, in the case of the latter, since processing of Step S608 is avoided, the value of 
variable t.ngtag has become [ being obtained with as at Step S604, and ]. 

[0144] Next, a control unit 190 sets up the above values of variable t.ngtag as a target rotational 
frequency sngtag of a motor MG 1 (Step S610). 

[0145] Therefore, in this example, the demand power spe to an engine 150 is zero, and a motor 
MG 1 is in a power generation state, and when the target rotational frequency of a motor MG 1 
is descending, whenever the target rotational frequency sngtag of a motor MG 1 repeats the 
manipulation routine of drawin g 8 , it approaches the real rotational frequency sng of a motor MG 
1 gradually, and, final as a matter of fact, becomes equal to a rotational frequency sng. 
[0146] After the target rotational frequency calculation manipulation routine of a motor MG 1 is 
completed by the above, the processing by the control unit 1 90 returns to the main processings 
of drawing 2 again, next a control unit 190 performs processing which computes the torque set 
point stgtag of a motor MG 1 (Step S106). This processing is performed according to the 
manipulation routine of drawing 6 used conventionally. In addition, about the content of the 
mani pulation routine of drawing 6. since it is the same as that of the content which alread y 
explained, the explanation is omitted . 

[0147] In this way, after the torque set point calculation manipulation routine of a motor MG 1 is 
completed, the processing by the control unit 190 returns to the main processings of drawing 2 
again. And a control unit 1 90 controls the torque stg of a motor MG 1 through an inverter circuit 
191 so that the torque stg of a motor MG 1 serves as the torque set point stgtag obtained at 
Step S106 (Step S108). 

[0148] As explained above, also in this example, the torque control of a motor MG 1 is performed 
so that the torque stg of a motor MG 1 may serve as the torque set point stgtag obtained at 
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Step S106, and the torque set point stgtag of the motor MG 1 is computed based on the target 
rotational frequency stgtag of the motor MG 1 obtained at Step S104. 

[0149] On the other hand, as mentioned above, the demand power spe to an engine 150 is zero, 
and a motor MG 1 is in a power generation state, and when the target rotational frequency of a 
motor MG 1 is descending, the target rotational frequency sngtag of a motor MG 1 is set up so 
that the real rotational frequency sng of a motor MG 1 may be approached gradually and it may 
become equal to a rotational frequency sng final as a matter of fact by processing of Step S608 
in drawing 8 . 

[0150] Therefore, in connection with the target rotational frequency sngtag of a motor MG 1 
changing in this way, by the torque control of the above-mentioned motor MG 1, the torque stg 
of a motor MG 1 increases from a negative value in monotone, approaches zero gradually, and, 
finally becomes zero. Therefore, like before, immediately after the demand power spe to an 
engine 1 50 becomes zero, the torque stg of a motor MG 1 does not once fall. 
[0151] Moreover, since the torque stm of a motor MG 2 also approaches driving torque stp in 
connection with the torque stg of a motor MG 1 approaching zero, the torque stm of a motor MG 
2 also has little influence of the torque stg of a motor MG 1 , descends gently-sloping, and it 
becomes that by which change was stabilized. Therefore, like before, it changes rapidly and does 
not fall sharply. 

[0152] As explained above, after the demand power spe to an engine 150 becomes zero 
according to this example, When the target rotational frequency sngtag of a motor MG 1 
approaches the real rotational frequency sng of a motor MG 1 and it is made to become almost 
equal to a rotational frequency sng final as a matter of fact Since the torque stg of a motor MG 
1 increases in monotone toward zero, immediately after the above-mentioned demand power spe 
becomes zero, the torque stg of a motor MG 1 does not once fall like before. For this reason, 
since the torque stm of a motor MG 2 is also stabilized and descends, lowering of Torque stm 
(namely, negative torque (regeneration torque)) does not increase like before, either. Therefore, 
also in this example, the same effect as the 1st example mentioned above can be done so. 
[0153] (5) In the 3rd example, now 2nd above— mentioned example In order to make it the torque 
of a motor MG 1 not once fall immediately after an operator returns an accelerator pedal 164 
and the demand power spe to an engine 150 becomes zero When fulfilling predetermined 
conditions, the target rotational frequency sngtag of a motor MG 1 is brought close to the real 
rotational frequency sng of a motor MG 1 gradually, and it was made to become equal to a 
rotational frequency sng final as a matter of fact in target rotational frequency calculation 
processing of the motor MG 1 shown in drawing 8 . However, when the target rotational 
frequency sngtag of a motor MG 1 finally becomes equal to the real rotational frequency sng of a 
motor MG 1, it also converges the torque stg of a motor MG 1 on zero. Therefore, you may make 
the torque set point stgtag of a motor MG 1 become zero instead of changing the target 
rotational frequency sngtag of a motor MG 1 as mentioned above. Next, such an example is 
explained as the 3rd example of this invention. 

[0154] Since the composition of this example is the same as the composition of the 1st example 
shown in drawing 1 , those explanation is omitted. 

[0155] Then, the control processing to the motor MG 1 in this example is explained in detail 
using drawing _2 , drawing 4 , drawing 5 , and drawing 9 . Also in this example, the main 
processings are performed according to the manipulation routine shown in drawing 2 . 
[0156] If the control manipulation routine shown in drawing 2 is started, a control unit 190 will 
perform first processing which computes the target rotational frequency of an engine 150 (Step 
S102). This processing is performed not according to the manipulation routine of drawing 3 used 
in the 1st example but according to the manipulation routine of drawin g 4 used conventionally. In 
addition, about the content of the manipulation routine of drawin g 4 , since it is the same as that 
of the content which already explained, the explanation is omitted. 

[0157] In this way, after an engine target rotational frequency calculation manipulation routine is 
completed, the processing by the control unit 190 returns to the main processings of drawing 2 
again, next a control unit 190 performs processing which computes the target rotational 
frequency sngtag of a motor MG 1 (Step S104). This processing is performed not according to 
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the manipulation routine of drawing 8 used in the 2nd example but according to the manipulation 
routine of drawing 5 used conventionally. In addition, since it is the same as that of the content 
which already explained also about the content of the manipulation routine of drawing 5 , the 
explanation is omitted. 

[0158] After the control-objectives rotational frequency calculation manipulation routine of a 
motor MG 1 is completed, the processing by the control unit 190 returns to the main 
processings of drawing 2 again, next a control unit 1 90 performs processing which computes the 
torque set point stgtag of a motor MG 1 (Step S106). This processing is performed according to 
the manipulation routine shown in draw ing 9 . 

[0159] Drawing 9 is a flow chart which shows the flow of the torque set point calculation 
manipulation routine of the motor MG 1 in this invention. If the manipulation routine shown in 
drawing 9 is started, a control unit 1 90 will compute the torque of the motor MG 1 by which the 
real rotational frequency sng of a motor MG 1 becomes equal to the target rotational frequency 
sngtag of the motor MG 1 obtained at Step S104, and will give the computed value to variable 
ttg set up beforehand (Step S702). At Step 702, the torque of a motor MG 1 is computed by 
proportionality integration differential used in PID control like the case of Step S502 of drawing 
6. 

[0160] In the former, the value of variable ttg obtained in this way was set up as the torque set 
point stgtag of a motor MG 1 as it was, as Step S504 of drawing 6 showed. 

[0161] On the other hand, in this example, an engine 150 is operating state, and in order to make 
it the torque of a motor MG 1 not once fall immediately after an operator returns an accelerator 
pedal 164 and the demand power spe to an engine 150 becomes zero, when a motor MG 1 is in a 
power generation state, as shown in drawing 9 , two processings of Steps S704 and S706 are 
added. 

[0162] That is, a control unit 190 judges first whether each of each conditions of the following A 
and E is fulfilled (Step S704). 

[0163] A) The demand power spe to an engine 150 is zero (spe=0). 
E) The value of variable tjtg is below zero (ttg<=0). 

[0164] Among these, Conditions A are established in order to judge whether the demand power 
spe to an engine 150 became zero (spe=0), after the operator of hybrid vehicles returns an 
accelerator pedal 1 64 as mentioned above. 

[0165] Conditions E are established in order to judge whether a motor MG 1 is in a power 
generation state (regeneration state). It is because it can judge that a motor MG 1 is in a power 
generation state that the value of variable ttg is a value which should turn into the torque set 
point of a motor MG 1 , and this value is negative. In addition, when this torque set point is zero, 
it is made to include by this example like the case of Conditions B, although it is not in a power 
generation state strictly when the torque set point of a motor MG 1 is zero. 
[0166] Next, as a result of judging at Step S606, when each of each conditions of A and E is 
fulfilled (i.e., when the demand power spe to an engine 150 is zero and a motor MG 1 is in a 
power generation state), a control unit 190 processes Step S704, and when other, it avoids 
processing of Step S706. 

[0167] In the case of the former, a control unit 190 newly gives the torque set point stgtagold of 
the last time of a motor MG 1, and the value computed from the time constant alpha set up 
beforehand based on the following formula (8) at above-mentioned variable ttg (Step S706). 
[0168] 
[Equation 8] 

t_tg -stgtagold + °- Stglagt " d (8) 

a 

[0169] According to the formula (8), like the case of a formula (5) and (7), whenever the 
manipulation routine of drawing 9 is repeated, according to a time constant alpha, the value given 
to variable ttg at Step S706 approaches zero [Nm] gradually, and, finally, becomes zero. 
[0170] Moreover, in the case of the latter, since processing of Step S706 is avoided, the value of 
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variable tjtg has become [ being given with as at Step S702, and ]. 

[0171] Next, a control unit 190 sets up the above values of variable ttg as a target rotational 
frequency sngtag of a motor MG 1 (Step S708). 

[0172] Therefore, in this example, when the demand power spe to an engine 150 is zero and a 
motor MG 1 is in a power generation state, whenever the torque set point stgtag of a motor MG 
1 repeats the manipulation routine of drawing 9 , it approaches zero [Nm] gradually, and, finally 
becomes zero. 

[0173] Thus, after the torque set point calculation manipulation routine of a motor MG 1 is 
completed, the processing by the control unit 190 returns to the main processings of drawing 2 
again, and a control unit 190 controls the torque stg of a motor MG 1 through an inverter circuit 
191 so that the torque stg of a motor MG 1 serves as the torque set point stgtag obtained by 
the above-mentioned torque set point calculation processing (Step S108). 

[0174] Although the torque control of a motor MG 1 is performed in this example so that it may 
become the torque set point stgtag which the torque stg of a motor MG 1 set up as explained 
above As mentioned above, when the demand power spe to an engine 1 50 is zero and a motor 
MG 1 is in a power generation state The torque set point stgtag of a motor MG 1 is set up so 
that zero may be approached gradually and it may finally become zero by processing of Step 
S706 in drawing 9 . 

[0175] Therefore, in connection with the torque set point stgtag of a motor MG 1 approaching 
zero in this way, by the torque control of the above-mentioned motor MG 1, the torque stg of a 
motor MG 1 also increases from a negative value in monotone, approaches zero gradually, and, 
finally becomes zero. 

[0176] An above child is shown in drawing 10 . Drawing 10 is the timing chart which showed time 
change of the rotational frequency of the engine 150 in the 3rd example of this invention, and 
the torque of motors MG1 and MG2. In drawing 10 , (b) expresses time change of the torque of a 
motor MG 1 , and, as for (c), (a) expresses time change of a motor MG 2 for time change of the 
rotational frequency of an engine 1 50, respectively. 

[0177] When an engine 150 is in operating state and a motor MG 1 is in a power generation 
state, supposing an operator returns an accelerator pedal 1 64 and the demand power spe to an 
engine 150 becomes zero [kw] at time tO, as shown in drawing 10 (a), in connection with the 
target rotational frequency snetag of an engine 1 50 descending, the real rotational frequency sne 
of an engine 150 will also descend. 

[0178] Since it is set up so that the torque set point stgtag of a motor MG 1 may approach zero 
[Nm] gradually by processing of Step S706 of drawing 9 on the other hand at this time and it 
may finally become zero, as the torque stg of a motor MG 1 is also shown in drawing 7 (b), it 
increases in monotone from a negative value after time tO, and zero [Nm] are approached 
gradually, and, finally it becomes zero. Therefore, like before, immediately after the demand 
power spe to an engine 150 becomes zero, the torque stg of a motor MG 1 does not once fall. 
[0179] Moreover, when the torque stg of a motor MG 1 approaches zero, the torque stm of a 
motor MG 2 also serves as stm=stp+stg/rho**stp according to a formula (3), and approaches 
driving torque stp. Therefore, the torque stm of a motor MG 2 also has little influence of the 
torque stg of a motor MG 1, descends gently-sloping and becomes what was stabilized by 
change. Therefore, like before, it changes rapidly and does not fall sharply. 
[0180] As explained above, after the demand power spe to an engine 150 becomes zero 
according to this example, when the torque set point stgtag of a motor MG 1 approaches zero 
and it is made to become zero finally Since the torque stg of a motor MG 1 increases in 
monotone toward zero, immediately after the above-mentioned demand power spe becomes 
zero, the torque stg of a motor MG 1 does not once fall like before. For this reason, since the 
torque stm of a motor MG 2 is also stabilized and descends, regeneration torque does not 
increase like before, either. Therefore, also in this example, the same effect as the 1st and 2nd 
examples mentioned above can be done so. 

[0181] In addition, as composition of the power output unit which applies this invention, 
composition other than the composition shown in drawing 1 is also possible. In drawing 1 , 
although the motor MG 2 is combined with the starter-ring shaft 126, the composition combined 
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with the planetary carrier shaft 127 which the motor MG 2 linked with the crankshaft 156 of an 
engine 150 directly can also be taken. The composition as the 1st modification is shown in 
drawing 1 1 . In drawing 1 1 , the integrated state to the planetary gear 120 of an engine 150 and 
motors MG1 and MG2 is different from the example of drawing 1 . It is the same as drawing 1 at 
the point that a motor MG 1 is combined with the sun gear shaft 125 in connection with a 
planetary gear 120, and the crankshaft 156 of an engine 150 is combined with the planetary 
carrier shaft 127. In drawing 1 1 , a motor MG 2 is different from the example composition of 
drawing 1 at the point combined with the planetary carrier shaft 127 instead of the starter-ring 
shaft 126. 

[0182] Also in this composition, by driving the motor MG 2 combined with the planetary carrier 
shaft 127, for example using the power revived by the motor MG 1, the further torque can be 
added to the planetary carrier shaft 127 linking directly to the crankshaft 156, and this torque 
addition is performed so that demand torque may be outputted to a driving shaft 1 1 2. Therefore, 
the power outputted from the engine 1 50 can be outputted from a driving shaft 1 1 2 as a desired 
rotational frequency and desired torque by adjusting the power exchanged in the form of power 
through motors MG1 and MG2 like the composition of drawing 1 . 

[0183] Therefore, since the same problem as the above-mentioned conventional technology in 
which the torque of a motor MG 1 once falls immediately after an operator returns an 
accelerator pedal and the demand power to an engine 150 serves as zero also in such 
composition arises After it applies this invention to such composition and the demand power to 
an engine 150 serves as zero, it is possible by controlling for the torque of a motor MG 1 to 
increase in monotone, and to go to zero to solve the problem. 

[0184] In addition, this invention can be carried out in various modes in the range which is not 
restricted to the above-mentioned example or the above-mentioned operation gestalt, and does 
not deviate from the summary. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline composition of the hybrid vehicles which 
carried the power output unit as the 1st example of this invention. 

[Drawing 2 ] It is the flow chart which shows the flow of the control manipulation routine by the 
control unit 190 to the motor MG 1 of drawing 1 . 

[DrawingjQ It is the flow chart which shows the flow of the engine target rotational frequency 
calculation manipulation routine in this invention. 

[Drawing 4] It is the flow chart which shows the flow of a general engine target rotational 
frequency calculation manipulation routine. 

[Drawing 5] It is the flow chart which shows the flow of the target rotational frequency 
calculation manipulation routine of the common motor MG 1. 

[Drawing 6] It is the flow chart which shows the flow of the torque set point calculation 
manipulation routine of the common motor MG 1. 

[Drawing 7] It is the timing chart which showed time change of the rotational frequency of the 
engine 150 in the 1st example of this invention, and the torque of motors MG1 and MG2. 
LQrawLQg_8] It is the flow chart which shows the flow of the target rotational frequency 
calculation manipulation routine of the motor MG 1 in this invention. 
[Drawing 9] It is the flow chart which shows the flow of the torque set point calculation 
manipulation routine of the motor MG 1 in this invention. 

[Drawing 10] It is the timing chart which showed time change of the rotational frequency of the 
engine 150 in the 3rd example of this invention, and the torque of motors MG1 and MG2. 
[Drawingjj.1 It is the block diagram showing the outline composition of the hybrid vehicles which 
carried the power output unit as a modification of this invention. 

[ Draw jngJ2] It is the timing chart which shows time change of the key parameter of each part in 
the conventional power output unit at the time of returning an accelerator pedal. 
[Description of Notations] 

110 — Power output unit 

111 — Power transfer gear 

112 — Driving shaft 

113 — Power receipt gear 

114 — Differential gear 
116 — Driving wheel 

119 — Case 

1 20 — Planetary gear 

121 — Sun gear 

122 — Starter ring 

123 — Planetary pinion gear 

1 24 — Planetary carrier 

125 — Sun gear shaft 

1 26 — Starter-ring shaft 

127 — Planetary carrier shaft 
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1 28 — Power extraction gear 

129 — Chain belt 

130 — Damper 

132 — Rota 

133 — Stator 

142 — Rota 

143 — Stator 

150 — Engine 

151 — Fuel injection valve 

152 — Combustion chamber 

153 — Inlet valve 

154 — Piston 

156 — Crankshaft 

157 — VVT 

158 — Ignitor 
160 — Distributor 
162 — Ignition plug 

1 64 — Accelerator pedal 

164a — Accelerator pedal position sensor 

170 — EFIECU 

1 74 — Coolant temperature sensor 
1 76 — Rotational frequency sensor 

178 — Angle-of-rotation sensor 

1 79 — Starting switch 
1 90 — Control unit 
191,192 — Inverter circuit 
194 — Battery 

199 — Remaining capacity detector 

200 — Inhalation mouth 
202 — Exhaust port 

261 — Throttle valve 

262 — Throttle actuator 

263 — Throttle-valve position sensor 

264 — Cam-shaft position sensor 
MG1 — Motor 

MG2 — Motor 



[Translation done.] 
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\zt&itzm.mz, i2©tiiii© h;i/i7d^*itcT 

■€-©TISffl[IC«t^T#JI®$nsClt*i&^. 
[0 0 3 0] Sfc, ±8aLfc*fgBj©«)^tii^gBtC*3 
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itfJESg 1 ©S«jf8«&a<f8m#Sgfc&**§-&£, flfliSJS 
HitS fc» T £ 7 - a fc o fc 6 . MfBJSR«; 
*0 B*ISlK»*«i»aB»»*©*lHHB*»cifi'^HTfl* 
»K*©*IIH^tK«*U<fcS«fc3fc, ffiBJgCfbfR 

[0 0 3 1] ±BBbfc«ft»«*iHfP^rj*fc*lf» 
T, ffiGXS (b) tt, WBK«^7— J&W-tfalcft-a 

«»Kifi^»T***Wfc*©5*@fi»fcK««$L<&* 

E0ttttoiiiiiCR«tme0ibfli0!>satiaiEfta:i3i2« 

[0 0 3 2] ^©dcpfc, iBi ©*»»««© MPiUM 
b<fc*«fc3fcfT&fc>ftTt>S©T. KMttCDBtUBIlE 

SSf? i ©S»38«88© Mi^tttt. *»te-tfniciiW»o 
T±#-TS citrus, fct, K»«IKWr*S*/ , « 

[0 0 3 3] ±Ebfc2M89l©lM7ffl#SMK:*5 
V»T, fittBBfl(lEMEgcR&tttt. ilftB£C»itt©S8ia«K 
»*»0fse©«?ffi»»Cfl!t> Tii&BR»«©£|H|*5»fcificJ 

[0 0 3 4] HCJ^K. 0Utt©B«|iI«s»c$^© 

fr5m<D$.%±&Qmm*&m\zmi£-r2>z\iitfTZ 

[0 0 3 5] *&, ±BU&*«W©«l*Ul*S?«K4s 
t>T. ffiEfflff^Stf*. MBRft«K:*r-rSK*^7- 

sB^niteScia^gpt, stBrn i awnxmrnvn®* 

*±-5IC» fflfim ©*»«**© MP* SfHirrsh 
JWUmmts fflEg*|g!£Sctt£ffitt, ffiB 

JS»«*«»^ttlBT»0. fit?. iWBSfS 1 ®«ft£«| 
#B«#t8K**«£K:» tftBSifttSt^-TS®*/^ 
-*»K-tfnKStt>fc6. tOB£ 1 ©«»^««© B Mini 
li»*»)»B* 1 ©«»»*«©*H«R*lCiE'2v»T«* 
»»C-t©*EH!5»tSS«fU<&*J:5K:. WE* 1 © 
S»5SS8t©B«IIIHE&£8:5rr-& ci««JfSl/K 

[0 0 3 6] ±EUfc«»f8««iW«l*ftK*l» 
T, miBXS (b) tt. WES^W-^ncao 
miESf? 1 ©*IMMM©gMlB*glt4*ttEff 



1 ©m»«««©*Bft»K:ifit?V»T«HI«HC-€-©*0 
*5ft£K«<PL<fc*J:"5K, fffifBfg 1 ©ftKjfgS$© 

swiateRSKjrrsigt, wtam 1 ©tt*jfss$© 

ftEMHfcPMCIII 1 ©«»%«$© B*S<ER£t3«« 

[0 0 3 7] Z\<D£o\Z. $i ©«»£««© h»*ffl 
»tt. IS 1 ©«na*tt©ltiHEft«t* 1 ©«»fg«*S 
©B*lH»g»i:Ha<PKtt*«k5Kff&*>nTt»*© 

t-, m i ©«wj^««©bsib«»^ i (omwi&mm 
<Dn®fcmzft^TmmMz*(Dm®fc%.£mmv 

fcfc-sfcaaic. sn 1 ©m»58««© MU^tf-ST** 

[0 0 3 8] ±EL/fc*fBW©»*m*S«K*J 
HT, ffiGB*B4lsfttt£ffi»2. ffiB$ l ©«M%ttft 
©B*@te»*«Bf^©Wf€«Kffit>THflEJS 1 ©«S)5S 
««©£BteRfcifi:?<<fc'5»;:» ffiSIlOli^tH 

© BBBteRSRjrr* c: taws l ^. 

[0 0 3 9] C©«fc9K, ^l©«»^«^©B^lslte 

«c*Bfjg©«f€»c«EoTi8inE»Kia^<«fc5fcm 
©■tfDfc^5i»©Sf6±!8«Disa[*a*fcaa:^-r*Ji 

[0 0 4 0] SJfc, ±EUfc**W©»*m*SE«fc*5 
^T. MEMff^ftt*, IWEJB»*K»t-*5*^7- 
ti^t>TMB» i ©m»fs««© Mu*K£ttsis»g 
•r* h^»3t*t, «nE*i ©«»»««© 

ifeiffih mitm \z « * <t o k , sfriB^ 
i ©«»«««© h;p^*«»-r*h;u^(W»»t, s 

f»fihJI^«£«tt, «rES»*3W»fftt»T* 
0. B.r>..i»E*l©«»f6«**«««tt!Bfc**»^ 
. MEKKW KWr * B*^ 7 p tc £ o 

6. f}B£ i <Dnm%nm<D h)U2m%.Mtf-eu\z : &-3 
%fkmmz\fo-va\z-&z&5\z, i£$i(Dti)%ii 

[0 0 4 1] ±EUfc«»5B«*«»*SJc*V» 
T, MBXS (b) tt, ifBS*/t7-^BS-t?ntfeo 
fc»^(c, ffiEJSl ©*»»*«© K5£tt*«-£D 
fcifi^*«HWKI|-KnlC3a:«±5te, iftESB l ©«» 

»^««© h;P^ ItAtttft LfcB5E h )i>Z wc&mz mt 

[0042] d©ic>ic. ^i©m»i%s^©h;p^^ 
««:*«t'5itffa:t)nT^*©T. m 1 ©«»f8nai© 
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[0 0 4 3] £>fc, ±«BLfc*«9i©»*tliaS«Kii 
51:- KJEJBi h;P^H9!Sil[&»Jt"r* 

[0 0 4 4] ^©.fc^tC, !g 1 ©Sl»3g««8© h;i/?lg 
-5. 

[0 0 4 5] sMMHO/W ?U v F*P9tt. ±f3Lfc» 
*tB**«**«bfc/W^Uy H*iTr*oT, MSB 
BKlbWtctiJ^ S n-SSj^j tc J; o TiM6£ffi»rr.3 Z. £ £ 

[0 0 4 6] ftr>T, *58S©/W^U y PJPflcktl 

sb 2 <Dnm%mm m%;&mz&vz>nW)M\zmm) \z 
&V2,h)V2<DT\i <Dm^m±\z^y), 

[0 0 4 7] ££>K£7£, *W*ff+{'3lte#^7^-fe 
;p^^*B!UfcK»C. » 2 h;Hr*»T 

[0 0 4 8] 

i&wvmffio&m) (i) n^j©^ 

«D*(C, #fg0E©i£S&0!l©$tfi£fC^TB 1 *m^T 
I, £/vf:/U y K*pgo«WM»sS*S-r« 

So 

[0 0 4 9] co/w r/'J y K*ffi©«j5fctt*£<tt» 

frzcDmmjjzmm^ii 16, 1 1 s^eis-f^ib^e 

[0 0 5 0] ±E»*JRttttSft«T?**X>5? 
> 1 5 0 **tr*tt£*»3E««-C*SqE-*MG 1 , 
MG2«:-g-tf^ < i:*^/ c toTl^. ^E-^M 
G 1 tt, fi£3tEftiBT?iB^fc3E««fc*f«rst>©-p» 
0, ^-^MGate^ifrtgKttJSTSfcOT&S. pg% 

-^mgi, MG2ife, \z. ^mmth 



[0 0 5 1] fflttftttt*. X>v>15 0CDSe 

S±tC*lJSfrSfe«>©«T$!|»3.-y h (£TF. EFI 
ECUtO?^) 17 0t, t-^MG 1 , MG2©JMte 
^±fC$4S|-rSSflffllJLr:>y M 9 0 <t, EFI ECU 1 
7 0&&ZtmWzL- y b 1 9 0 fc&B&fc^£*HJUA 

[0 0 5 2] EFIECU17 0*iU!M^- 

y b 1 9 0O|^aaH(|j«J4Aft:WKlttH*UT^&V»At, 

^tie.tt-?-n-enrtgpfccpu, rom, ram^sw 
tsy^'^-^^Dnxfa-^TSO, CPU 

[0 0 5 3] EF I ECU1 7 0 cfc^U^JW^Xy M 
9 0K±6(M»lCJ:oT, I>y>l 5 OA^OlAS 

tl20l:J:0, COl>-7>l 5 

t-^MGl, MG2O»^3iSVi«%«f'J;0PSES 

nfcft^srffitbwi i 2\zmt!t zmmz, ktth 
hj^h^sb 1 1 o t&x. 

[0 0 5 4] mtlttiJjmWl 1 0K:J3H-*X>2»1 5 
0 «. Xny h;i//N*;i/^2 6 1 ^IttAP 2 0 0*> 
^$««Ant*l;, l 5 lfr&tfVU 

XD7 h;P7^^jLX-^ 2 6 2 £J:oTBBBiB«i$n 
X>v>l 5 Ott, £«bfcjB£»*!ftjK#l 5 3 
S^LTlMl 5 2tCffiAU Z.<DM.-&%<DMmz& 
DP? LW ^n^bfX h> 1 5 4 0a»Sr^7>i'>'-V 

^ h 1 5 6©EHE»»K*»-rs. z.<Dmmt, -iv-y 

<i 5> 1 5 8*f,T-f^hU tfa.-^ 1 6 0S^LT|A> 
n^:ig*BE»C<toT^A7 p y^l 6 2 jW&jjfcLfcfi&A 

«KJ:oTfi^*«j*i»csn*Rtt-raiiT*D*. jets 

[0 0 5 5] Sfc, X>>^> 15 0(1 ©^,#1 5 3© 
5:^^-5. ^OVVTl 5 7H 1 5 3 SrPflKIK 

3 ©Mffl^-r = >y*waE-r*. 

[0 0 5 6] — ^, X>>^>1 5 0©j®g«, EF I E 

7\-;i/^2 6 m. ^©paa (#vv 3 » ^^m-rsT. 

Uy b)VJWzr-^'J^B >■£>*)■ 2 6 3 KcfcoTftSn 
^>^ttl«^tC»^f?. EFIECU170l:iDXny 
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h^T^fPcxX-^ 6 2£fflUT> 0ra©MS£:&3 
i3C7-f-KAy^«W*nT^*. ±MLtz 
VVT 1 5 7fc*^S««*A2/V7 HOffiffiOJiA* 

AA-/t7 l-^xa >-t>1t2 6 4}C<fcO#e>tT-2>^ 
fflM^tC^'HT, EFIECU170l;iOIIfflfi 

ffl t & £ <£ ^ 7 - k a* y if mnifits. $ . ^com \z 

tt, X>>*>1 5 O©0&&fcjfcD;fcj&*:7"7^1 6 2 

[0 0 5 7] X>v>> 1 5 0<DZ\<D&otzffiM* 

BJtlt-rSfcfet', EFIECUl 70ICH ±IBbfc 

h#yya >-fe>1t2 6 4 ©{&£*>, l>^>15O0 

«, ^7>^-/t7h 1 5 6 CD|UK^C<i:lH]teftS?rdfij 

f^fc^tCx-f X h 'J 16 0 K^tstifcinfe 

jgC-t>-y-l 7 6Rtf0fiMt>tl 7 8-^, -ftf-y 
•>3 ^^r-fflttlSW^/^-^X^ '7f 1 7 9fc 

t&sfcsnTus. 5^*5, >■!*-. x-fy 

^&£©0*«#l&b*:. 
[0 0 5 8] 0 1 tC^T^E-^MG 1, MG2® 

T&u-i? i 3 2 i, @(g»5f*»efi-r*Hffl3-f ;v*t 
^HI^nfcXT 1 — ^ 1 3 3 iSHAS. 7.7—9 1 3 3 

0, ^r-X 1 1 9 {'BseS*lTV>5. 'OT-^MG 1 

u—* i 3 2 ti^snfcMaecisaifi^ 
5—9 l 3 3 fc«r*.enfcHft=K ;H:<k^xM$n 
aaiP-tOffiSfPfflfciOa— ^ 1 3 2 5;[51KiKli)-r-S 

T" — 9 13 3 C{f;L ^nfcSfS rK ;i/CDM^tcefl;^Sr 

[0 0 5 9] t-^MG2t>, ^E-^MG 1 tl^^tClH) 

-f;pjj«#Eisnfc7'5 L — ^ i 4 3 tstAs. ^e-^m 

G 2 OXr-j' 1 4 3 fc&£fttt«ttM£0»K£J|jf 
bT^fiE^tlT*3D. dr— 7. 1 1 9 KH5££ftT^-5 0 

;©t-^MG2w-^MG i mmm$>z> 

[0 0 6 0] cn^CD^E— ^MG 1 , MG2I1 ?W y 

t3rtKUfcJBi*«J:r5J|!2©-f 9 1, 1 

9 2 AyrU 1 9 4*±^W»JL= <y h 1 9 

tt, 3ll:fc<fctfSil2©-f W^-^IeJSSl 9 1, 19 2|*| 

>A*— ^IhISSI 9 1, 1 9 2|*|©6l@©h5>^7, 



fiT^X -y h 1 9 0CiDV-^«i-»jr«© 

[0 0 6 1] E-^MGl, MG2©*!lffll£-&t?A-f:7* 

XX y h 1 9 0 \Z\t, 31©ffi#a<D-fe>-9-*cttX7.'f y 
f*«*«ttl:tt*snT^«. (WP^-Xy M 9 OfcSS 

^^M-7yg >-fe>tJ- 16 4a, *S-fe>-9- 174, 
AyfiJ 1 9 4 ©g|^S;&ffig§ 1 9 9 
[0 0 6 2] Sfla-yM9 0H HtlSO-fe >■»»■* 

ai;Tatea^«*»6©a*©«#^y'T'U 194© 

U X>y>15 0$MinE 

FI ECU1 7 0£©MT«*©1**£, IfiCi^T 

[0 0 6 3] jKE*f^»*»6oa*0«^tbT. JW£ 
W(C«, T^-fe^^sp^^a >-fe>1i-l 6 4 a&6> 
©7i7t;K^My->3 > (7^-fe^^^;P 16 4© 
m&M) *fc, /b>y i 940»6itt 

[0 0 6 4] RSbiR£>5©aBlb:ft&BlM6l 1 6. 11 

8icea-T5«i^eai^»t©«ififett^©aoTab^„ x 
>v>i 5 o©tb^^e*-r-5fcise)©^7>^ h 

1 5 6tt^>/U 3 0$iMT77^U+tU7il 

2 7t«^Sn, u©77*^'J^U7il2 7i, 
t-^MGl, t-^MG 2©|Hie^ea-r-5-9->^-V 
1125, U>^-Vfftl 2 6 VmirZ??*? 
U*tl2 0lC««»fci|g-&*nT^-S. y>A 1 3 0 
«, £©X>S?>1 50©i?7>?yt7M 56^7" 
?*9V*r\ U7W1 2 7 tSftffcU ?7>J-/t7 
h 1 5 6©4aU0Jgi6OSfiSjqiiwr*aWT?»it&ti 
t<a-5*)©t&&. 

[0 0 6 5] U>7"*^1 2 2l;lt »!l7JSX9fctJLfl3© 
KlTJffffi*-*' 1 2 8 ffi. U>7*4 ; tl2 2t ; &-^MG 

1 tc^ofifiT^snT^a. ^(Dmtimm^ 1 

2 8 tt, ^x->^ M 2 9 C«t 0 ftrtSflMr^ 1 1 

3 CiMSftTfe 0 . »J?JJ&ffi*V 1 2 8 <hffi)77§5f^ 
■VI 1 3 £<DWlT<W)l}<D&mWte2n2>. Z.(DW}fi^M 
^tll3 »I1H 1 1 2 €:7>bTi!)73e«^-V 1 1 1 
(Cig^StlT*3 0, ^©i&^eil^Vl 1 ltti^lcr 
^7rl^>->-v;U ; ¥ir l l 4 ZfrLTtElsomWim l l 

6, 1 1 8fce£3ftTv»T, in^ic»73*€a-e^ 

[0 0 6 6] uCT, T'^^^'J^-Vl 2 0©«figt# 
tt?7>i'yr7H5 6, 7"5*^U^^U7fftl 
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2 7 , ^e-^mg i (Drntam-zhz-vy^m 12 5, 

t-^MG 2 ©0<E«IT»S U >^*^W 1 2 6 ©&-& 

K^^TRSt*. 1 2 Ott, 

12 1, U>^*+1 2 2a>Sfc£H(tt©2-3CD^-V 

*>*iri 2 itu>^ti 2 2 <t©ratrgE«$ 
n-y->^i 2 io9*A«g£bfttf&&«r«ttft<D 

^5^iS"Jt!n^->^-Vl 2 3©3^6i)J$ns. 

1 2 l«y7^^U*^'J7fftl 2 7 + 
$-Mii$tlfc4 J ^©-y->^-Vttl 2 5^LTt-^M 
G 1 ©D $ 13 2 {C^oa'c?tl., 'J>mi2 2ttiJ 
>^-V(ft 12 6 ^bTt-^MG 2 ©D — ^ 14 2 
KIS-&SttT^*. Sfc. T^^^^'J tf-^">^-V 1 2 
3«. ^-CD[Hl«WSrfftS-r-5 7 , 5^^U+-vUT 1 2 4 
^LT^^^U+tUTttl 2 7fclS'&Sn. ^7 

U^-V 1 2 0tt±5E©U->4 I 'Vtt 1 2 5, U>^"Vtt 
1 2 e&JctfT^^U** U7W12 7©3W©3"£ 

h;i/^dt^sns<t, 5£&© 1 fill ©leHte^i? £#-?•© 
[0 0 6 7] (2) — jRW«lff 

H*PSIiitffBl:isHT, KMM 1 1 2 iztHij-t^W 

ffi^I^nfelA^^^U^tl 2 0 Sr^LTtMMf!) 
1 1 2K£jgLTUS. £©<!:#, HAtf, SKHll 1 

X>v>l 5 0 <D9 ?Z/9 V 1 5 6 ^flSEfelgC^ 

^fiM^TIII(gLT^*»'&k:tt» I>y>15 0CD 

ffl*UTv»a»*o— ffis^^^u^iri 2 o*^u 

Tt-^MGlCfilL, f©t-?MG 1 (CckO^Tj 
iLTIelJRL, [HlJRLfc'ecDm^(rJ;l9 : E-^MG2$r 
K»bT, U>^-^tftl 2 6^LTBft»l 1 2K 

Mi^sttin-rs. lie, mmm 1 2*»6tH*-r^* 

S*lHlte^*3 £ t^S*h;P^{'^L > X>y?>150© 

i7 7>i"> + 7 h 1 5 6#fiiai£»*vpjSh;p£-c|5ME 

LTli-5*-&(C«, X>v> 1 5 0 <DtiiJ]LT^Z>W)tl 
<D—ffiZ-77*.?iJ* J rl 2 0£^LT^-;5'MG2K 
GIL, -^©^E-^MG 2 (CJ;0*^^|5JJKL, EJJRL 
fc-eot^lCtoTt-^MG 1 ^IILT, -y->^-V 
Ml 2 5fC Wl^SrttinrT*. uOlTt-^MGl* 

■t^MG 2 ^^bxt*©^*) 1 0 
^-r^^tiCcfco, x>>?> 1 5 o*>e>ttj7j$n;tf!i73 

£j^S©llte&:fc<fctf bJl/^tLT&IMftl l2A^Hi 
[0 0 6 8] ftii, t-^MGlSfc(iMG2HJ:oT 



Sfc, Zty^U 1 9 4fCg«3*lfc« 
££ffll^T, t-^MG 1 £fc«MG 2 %mW)-fZ>Z\£ 

[0 0 6 9] «*#k«»fft)l9{c£:?«, ^f#*ffB#(C 

^MG2C9»)^fcfflUT^fT-r^. Z\<D£.o\Z. X>v 

>i 5 0 t^-i?MG2<DmjjzmmmtVT£fr-trz> 

d <htC<fc 0 s &gft HW^<fci;€-^MG2T?S4t/ 
#•3 Wt^lCJSDT, X>i?> 1 5 0 
!6^tCT3ieT#-5fc«e), X>v>l 5 0 O^^Ift 

TV>&. — 7j. i?7>^yt7H 5 6 ©0^^, >f5 
**U*-V U7H1 2 7*3«t^U">^-Vttl 2 5£4M, 
Tt-i'MG 1 CfiIt4:t)!«T*4fc*. X>v> 
1 5 OCIfilCiO^MG 1 TllLOOtlTf 

[0 0 7 0] (3) t-i'MGll^mflMI 
[0 0 7 1] @2IJ@1©€-^MG 1 iC^f SMflfrL 

x- y hi 9 o iz&zfflmmmfr-rxDffin&ijiTyu 

—^V-h-Z&Z* Z\<D)V—?->iZfflffl3.-y h 1 9 0 

©cpu das-ts-f) {ciosifT^ti-ssasT'ibo. 
[0 0 7 2] m2\z^Ltzmmmmji-^ytm^ti 

*-f, «»a-yH9 0tt, X>i?>15 0© 
2) 0 d©ffla«H3fc*rfflS;P— ^>fcftt>Tfrft 
[0 0 7 3] H3tt*5fiWlC*»*x>3?>B«HME»: 

#tts^s;i/-^>©^n^^-r7D— ^-v- 

1 9 Ott, VVT 1 5 7 <D*>/*ygmzifcCT. X 
>y>15 0ffl»MeKn (7r^S2 0 
2) . 

[0 0 7 4] ftlJUOL-"/ f- 1 9 0<D\ftmzfoZ>ROM 
(H**-T) ftKtt, ^J6. X>^>1 5 0OlMt 

utl^21I©lM05^ < -2r©l&fls*tt. $s 
JW*«t>&<ft*»m8T?*9, ffij2r©»«s«Bifc<ft« 
< T t> X > S? > ©71 -7 - * < ft -5 Mfftg T 

[0 0 7 5] f^T, H9 0il 79^1)1 

6 4©»ailS;£*6VVT 1 5 7©;t>M# 

X-yM9 0«, VVT1 5 7©^yg3j<A^5f^l; 
tt, VVT 1 5 7fC*tLii£lfM»£fT? 

7 vnz^yv^zitis-ziSLmzmft-rz,) ^tc&s 
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VVT©^-7g**ia5-5»^lC«, VVT 1 5 7 iCttb 

[0 0 7 6] iMc, IWflfaxy M9 0H X>>>>1 
5 0 s p e *jm-r*ffia*ff*:5 

Uf^^S 2 0 4) . :©I*/W-8pett, #© 
SC (4) fc«fcDf|-*;£na. 

[0 0 7 7] 

[»4] 

spe = space +spchg + spAC (4) 

Z\Z.X\ 5£ (4) <Dtim&m\Z, ^CDjiOTfe-So 
[0 0 7 8] -space : *M^lTS^ifth;i 

^^TI>^> 1 5 0 ©Hi OB* 5*^ ©/I? - 
(fSttMfc&ffLfctt) . 7JtM^16 4ffl»a 

^16 40»&iS, 7^-feJP^/P#S?S/a>-fe 
>+H6 4aA^f|, 'J>^t«1 2 6 0@ 

[0079] •spchg:A*7f l Jl94 ©^c;6$C«© 

Kjft/t?-. nyfu i 9 4oa«fia>s*ft6n*. 
s»6o [%] Taaft«©g#tto, ^-n^_hTtt 

[0 0 8 0] • spAC:0§l/j:Hl73>«i$ 

**H©"C, ffi©tt«SltttgiJt, -E-©«ffltt#£«IE 
-r-s.©Ta5-5o 

[0 0 8 1] I5LTI>y> 1 5 0 JC^ff SHJfc/l'? 
- s p e ^Sffiim WHa - y H9 0(t »ffib 
ttmiknv-s peA^, 5tefc*J?Lfcx>5?>l 5 0 
©IfrfHSKStJ^T, I>y>15 0©^li@fi 
*S#tBU ^»KJtSnT^*3C* t_n e t a g 

S 2 0 6) „ 

[0 0 8 2] X>i?>15 0Ol^Itt, 09*. «. X> 
>?>1 5 0©h;i/^*«t|tL, X>v>15 0©IhHB 

>i?>15 0^6tU*Sn5|i*H J^«]©J;3(c, X 

X\ X>y>i5 0*&©ft^-^ta;«, lAfe«$>3 

[0 0 8 3] fCT?. ±ffi©ifc*±fi:, X>->*> 1 5 0 
&'Z>®W>j3-tflW.tiiVft&#rtV- s peT— 



£X>v> 1 5 0©^-Xi^lHlteSci&S. 
[0 0 8 4] &*s. 'MmiZte. ^tb. I>i?>15 0* 

&aas*i*»rt©aiiftfc, awsnfc»^«»c*^ 

#X>5?>1 5 0 ©le]fe5gc£ ^tt^'**J6T\ ^ft££ 
fMffla.Xy h 1 9 0<Dfomz$>Z>ROM (H^ii-f) ft 
fc, Vy^tLTiBtgLT^^, »SnfcX>5»l 5 
OfcM-T-SS^Ay-s p el:»bt, f(07y^5 
X>5?>1 5 0(D^-XS^|fiIte^&*J6S < fc^(rUT 

[0 0 8 5] g^T, ffflflfxxy hi 9011 •£-©&& 
t_ne tagCll^Ul, SSL, HhU5'^ 

Ur-v^S 2 0 8) . £5 
tiCioT, ^$Ct_n e t agOttd X>>>>1 5 
0©^-^B*®te»A>6*«r©l«lHlte*t*tft3n 

So 

[0 0 8 6] ffofefC&^Tte, -5 LT^&^tlfc^* 
t_n e t a g©{B£, S4®Xr77'S 3 1 0 \Zm~t 
&OIZ, ■€■©**, X>J?>150O@«@6ftsne 
t a gtHtrifc. 

[0 0 8 7] H4«-«Wja:x>^>Bfl|@K*J|£fflffl 

T-xoffin&^-tyu— g^-v— ht&s. 04c 

Xf7^S 3 0 2~S 3 0 8©ll(t mZOX^-yZf 

S202~S20 8©Ma<trai;T$.-5c 
[0088] cnic*fu ^mmmx^t, i>y>is 

^fcfewc, itet ^7i?tMy;n 6 4$sbt, 

feit^lC, t-i'MG 1 CD t-;l/i7#S— B.T*^^tVicfc5 
fC-r^fei6C @3tC^-TJ;fi{C, Xf77 p S2 10,. 

S2 i 2©2^©fflg*tini*.snT»r>*. 

[0 0 8 9] -T&to-fe, WHi-y M 9 0 11, 
1^T©A, B, C©**fl=*fljint>itfcLTt>*A»SA» 

znferz Uf7^s 2 i o) „ 

[0 0 9 0] A) X>i?>15 0l:»t*S*«7-s 
p e^-tfP ( s p e = 0) T$)-5>o 

B) ^6 ^MG 1 COtfTlel© V)V9WtifL$i s t go 1 d#» 
ifP^T (s t go 1 d^0) T$>-2>o 

C) ^ t_n e t a g©tt*?x>v> 1 5 0 ©M0© 
B^lelK^s netagoldiO/hJt) ( t_n e t 
a g< s n e t a g o 1 d) „ 

[0 0 9 1] d©5^, *#A«, ;W^U7H*M© 
3HE#*«7^-fe;i/^;H 6 4&SLf;tlC, X>S?> 
1 5 OfC^fr^S^/^-s p e^-tfD (spe = 0) 
tc «t o 5 J&» StiJ3£-r * fc* t » It 6 tlT ^ * . 

[0 0 9 2] &#Bte, i-i'MGljJJJgtttl (0* 

•5. t-^MG 1 ©h^KffiMdtHlfftSt^^Ci 
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€-^MG 1 ©fJHI© h;Ui7^ffls t g o 1 

t-?MG 1 © Ml^aSj£fit©£i:T&£„ 
[0 0 9 3]&#Ctt. 7^tM^;H6 4jlJSSft 

T, X>-^>1 5 O©M0©BSlEiegcs n e t ago 

&X>S?>1 5 0©B«BIES:©;i£T»9, ^&t_ 
n e t a g©m?&S^lEl©l8l$©B£ig£»a«ffi[5|© 
BStilteifcs n e t a g o 1 d SrTlHJoTl^ttti, x> 

t _ netag - snetagold + — 

[0 0 9 7] £45, C©tg. X>>>>1 5 OOmmfe 
I&snete, Z?yVi/\-7 V 1 5 6 ©HK^S^ttl-r 

y h 1 9 OKA^nxl^-S. B#j£gca ©Mi L 

Tte, m2<D9m.)V—=f->ifi, m^i£. 8~16 [m 
s] mz1&'0MZnT^2>'b<D 32~64 
[ms] K:$:£$nT^-5. 

[0 0 9 8] 5£ (5) Ictntf, H3 0ffli;P-f>!j« 
It DM XJ-vfS 2 1 2T^IS t_n e t 

a gC#x.<3*l&ffitt. »tSal;^oT, &*C:x> 
1 5 OO^UHgfes n e Kifit?l>T«$>£\ fti&WlC 
14, I>i» 1 S 0 09^|9lEft s n e t*K S5. 

[0 0 9 9] X^y^S 2 1 1 

©Ma$r(Hljffi-r-S>©-e. «t_ne t agffltB, X 
ry^S 2 0 8T»^nfc$SiaoTW. 

[0 10 0] M 9 0 ft, £Lt©<fc? 

ft^lfc t_n e t a g©ffi£. x>>?> 1 5 0 ©BASH 
KSsnetagtLT^t« Ur»^S2 1 
4) 

[oioi] a^x, *^as«fc*i»T«, x>i?>i 

-^MGl^ittlTSt), fit>, X>v>15 0© 
BfiHie^T^ + X^S^, X>S?>©BSlHltelS 
snetagH 0 3 ©MSJl—^SliD jlf 
#*fcx>5?>l 5 0Q&|el£8cs n e fciSt?lr>T«> 
it, Aftttlctt. -£-©SIIh!IE&s nei^KSS. 

[0 10 2] et±fc«k-3TX>5?>l«|gi(6»:J¥itiffl l a 
;P-ff>^7T5<!:, SiW^Xy h 1 9 o\z&%!&m 
lffl^il2©^'f>oili:ioT, )k\z. 



[0 0 9 4] fflffl3.-y H9 0I1 Xry?S 

2 1 0T*ueufc*s«, a, b, c©§^tt^f5int)i 

fcl/T^<5i^. BP'S. I>y>l5 0Wm*/1 
•7-s p e^t'Dt*(3. fi^, t-^MGl^ltt 
1T$0, x>>?> 1 5 CKDBSmm&WT&'l 1 

Tafe*«-&fj. xf7^S2 i 2©$Q.g£fffc<^ -en 
^©»-&tctt, x^^^s 2 i 2©jas^lH]M-r-5o 

[0095] mm<om^\z\t. mw-L-y h 1 

9 0 X>^> 1 5 0 ©WlaI©BSIlie» s n e t a 
gold tl>y> 1 5 0 ©HHHtoifc: s n e t^J6K3£ 
SftfcP*j£»«r;G>&. #©it (5) (cS^^T^ttJStl 
***±aEO«»t_ne t agfc«ffcfc#^t* 
7^S2 12) . 

[0 0 9 6] 

[IS 5] 

-snetagold . 

M9 0U, E-^MG 1 <DBm®&!k sngtagj 

wm-tzmmzfto Ur7/sio4) . ^©ms« 

0 5 \Zff?t9m.)V—?'>\Z$£-oTftt>nZ>. 
[0 10 3] 0 5tt- f&mtt—fMG 1 ©B^EHggc 

H 5 K^TE-^MG 1 OB«EHE»HCHJ«ia;i/-^> 

[0104] H5k:5%'rffl3a;i/-5 i >**iBj6sn*t, 

ftlfflla--; M9 0H Xr-y/S 1 0 2TS^n&I 
>>>> 1 5 0©|g@ras n e t agtt-^MG 2 
©^Ifilfe^s nrnt^S, i-i'MG 1 ©0tet!c5:IStfci 
U t©IST6Rg3nTH4S»t_n g t a gK 

(Xv-yfS 4 0 2). 
[0 10 5] Z.<Do^>, ^~ ^MG2©H|hI^^:s nm 
KtCX^^yS 2 0 4 K43HT. *jS<hLT> 'J > 

^-Vttll 2 6©®<E»*«tB-r*-fe>-tJ- (H*-a-f) 

[0 10 6] ffiiBLfc.fcSK:, t-^MG 1 ©HI 

fe&s n gtl>>;>l 5 OtDmfe&s n eRtft-^ 
MG2O0KSCS nmtromiCttiC (2) jR-fJ; 5 & 
M##£.5©T, X>y>15 0Og«|:sne t 
a gRZ/ ; E-^MG2©SI[pIK^s nm£i£ (2) Cft 
XUT^-^MGlWEMBScSJICffiU. ^-©tt£^&t 
_ngtagl:4A5t, j£ (6) (c^f «fc 5 &m&W 

[0 10 7] 
[&6] 
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_^ snetag - snm 
t _ ngtag = 2 

P 

[0 10 8] m^T, $W:i-.y M 9 0B> ^<D^m. 
t_n g t a gWiltOHT. t-i'MG 1 ©#ifflfli!lHl 
«HK»"^<±TISB5Sf-l««ia^»il«h;P^»ttflt«o 

£fr&5 Ut7^S4 0 4) . fLT, V 
19 0H ffla»©^8 t _n g t a g ^-^ 
MGlCD^JPe^IiieiCs ng t a g 
(X^-yT'S 4 0 6) „ 

[0109] a±i:<toTt-?MG i ®m&nm$m. 
w-mmmji-^-^mj-r^L. mm^—v m 9 o i; 

a- y H9 0(t t-^MG 1 © hJlPWtfeM s t g 
t a g&p:£iif&#llI£fT o (XryT'SlOe) . £ 

[0 110] 0 6te— Ht^-^MG lOhMJBg 

[oiii] H6fc^fjaa;p-5 i >3j*MJ6snat, 

©Jfflo.- y hi 90(1 t-^MG 1 ©Ulalfe^c s n g 

»r7^s i o 4Tf#e.tifc ; E-^MG 1 ©esse 

Scs n g t a gl:$L<&5J;5&, t-^MG 1 © h 

©JPtULfcfi£-£*.S Uf7/S 5 0 2) . £ 
©<t£, t-^MG10iHlj6tsng(t 

$tf#£*i. <y hi 9 o ttA^sn-cu-s., 

[0 112] Xf'y7'5 0 2T1i ^to«$>-5Jt0«8t$MR 
(PIDflW) K*^TfflV»6n<&tt«*»««- 
C«toT, ^-^MGlOWI/^SJUtif*. BP*>. ^ 
-^MG l©g^[Hlfe|Ss ng t agtm®fc$ls ng 

sa^t. ±fBiis©^pfl^tt}c0f€©jt^igc$ 
;vi'^5lcJ6-s©T*>-& <) 

[0 113] CO«fc3KUT#6nfc3E«ct_t g©ffi 
Sr. pm=L-y b 1 9 0 tt, WMG 1 © h;P?12£ 
fits t g t a g Uf-^S 5 0 4).. 

[0 1 1 4] £ o IT, ^r-r^MG 1 © h ^«fit^£ 

s*aattH^0 2©^-f >©«aacBi'5. f ux, $j#p 

3.x y H9 0I1 t-^MG 1 © h;i^ s t gtf. X 
x-y^S 1 0 6Tf#5nfch;^«€lts tgtagi 
&3<i:5l;:, >A'-^[hIS§1 9 1 Sr^-L-T, ^E-^M 
G 1 © b)\s£> s t g&jHff-rs (Xfy/S 10 8). 



snetag (6) 

[0115] \n±.m.wistz&o\z, *mnm\z&^T 

te, ^E-^MG 1 © h;i/^S!lPtt, f-i^MGl©^ 
Jstgtf, 7r«;ysi0 67f6ftfcHMR£* 
s t g t a gt&S.k'S Kf?ft:fo*-lTt>-5„ L#>L, ^ 
-^MG 1 © b^HSJtffis tgtagtt, X^-y^S 
1 0 4t#?.nfc : E-^MG 1 OlSlElgts t g t a 

gfcX^TJStHan. se.tr, ^©^e-^mgi©b 

^[Hie^Cs t g t agli XT-yZfS 1 0 2T#^tlfc 
X>v>l 5 0©imHli|gSs ne t agCS^T* 
ffi$tl-5. 

[0 116] — 7j, MizBLfcfcptC, X>>?>1 5 0 IC 

Gl^lttlT'SD, X>v>> 1 5 0©Sgf[51 

Ktb^TPI x>s>>i 5 0©B&EHE& 
snetagli 0 3 tC*5lt-5X^>y 7S 2 1 2 ©#ia 
Ci^T. X>.5>>1 5 0©£@(E» S nefctfc*Kifi 
t?V»T«HWfc-€-©*IBHEjR s net§L<M,fc51 

[0 117]foT, X>i?>l 5 0©a^[5Jte|S:s n 
e t ag*i, r©i5lcMt50tfft3t, ±fBLfc 
t-^MG 1 © h^fflfHUrj; 0. t-^MGlOWl/ 
i7s tgtt, ^©ffl*^*lHtCliSPbT^mtC-MPCjfi 

[0 118] £[±©«f*H7l:*t. 07(J^?B© 
SI 1 (DfkMM\Z$>ttZ>3L>V> 15 0 ©lalte^R^- 
:*MG1, MG 2 (D FJWOWM^Slfc^'f 5> 
y^-f-h-e&S. 07»C*^T, (a) ttX>i?>l 
socsetcilTO^, (b) fJ^E-^MG l©h 

jn/vmmmtz. (c) tt^-^MG2o«muaEflr: 

[0 119] X>->*> 1 6 0*tttflM*ttlC&9. t-^ 

;H 6 4 SILT, X>>>> 1 5 0.fc*fi-SK#/t7- 
s p e>W£iJ t 0T-fe?P [kw] Cft^fctni, X 
>v> 1 5 0©B<g|5|itg&s n e t agt&S^ft 
t_ne t ag©tttt, 0 7 (a) tC*-T«fc^C P#£iJ 
t om H3©Xf-^S 2 1 2©jaaiC«t0 5C 
(5) fcftoT, X>v> 1 5 0©^|[51&$:s n e Cjfi 

[0 12 0] cn»Cj;<9. t-?MG 1 ©hJP^ s t g 
07 (b) fc^"TJ;5lc, B#£iJt0£[|S$> A©ffl*> 
e.*i9tlfiPLT^fC-fcfn [Nm] KfitJt»T«>*. 
«^W(CifP{C^^>. d©t#, 0607x7^5 5 0 
2 KiUXP I DttUfcX^TjfHJSns^-^MG 
lCDh^oM»©5'6. Jt^m©^«P#^iJ t 0 
SBPttlC-KD [Nm] tc^0> «^©fiE^«^-^M 
Gl3»»ftSLfc58«*ttK**»^KmfD [Nm] T 
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m»inoa&»tmtAt o&*>&*\zo [Nm] \z 

ttHtrs. ffioT, tt*©«k5lw, X>v> 1 5 0 CM 

GlCWs tg*<-IT*bfc!)tl.v:i:&H. 

[0 12 1] €-^MG2©h;^ s tmt, ^ 

-^MG \<DY)VZ> s t gdHfnfcifitK ittio. 
it (3) fcSo't^T, s t m= s tp + s tg/p = s 

t p£&9, mWlb)^ s t p fcifitJ^TyX. fto 
T, ; &-^MG2ChMs tmtt, 0 7 (c) K^cf 
ipl:, B^J t 0£U$, t-^MG l © Y)Vi7 stg© 

[0122] mm it, x>s»i 50© 

*0te^:s n e*«, X>>>>1 5 0 © B SHeJigg: s n e 
t agi:)5:5'<^tt_n e t a g©M£T0o/t£ 
d©i$*T\ t-^MG 1 © h)V9WCHL$L s t 
g t a gttlE (s t g t a g>0) <h&^T, "E—^M 
G 1 tt^ffttKfcftSOT, WJCbfc*#B*«fcSja: 
<fcD, X^-yT'S 2 1 2©jfflatt|5Jj&£*l3. fto 
T, f$gij t 1 &M> X>v?> 1 5 0 ©B8il§HEi& s n e 
t agi^^tt_n.e t ag©ilt 0 7 
(a) tC^-Tct^fC. ^f7yS 2 0 8r#Wdl© 

[0 12 3] £tUCj;r), t-^MG 1 © Hl^ s t g 
tt, 0 7 (b) tC^-Ti^t. IE©{9JI;::fe^T. —B± 
#t5* { . •£-©&, X>>>>1 5 0<Dh)VP s t e©7 

t-^MG2©h;^s tmt>17 (c) t^fJ; 

[0 12 4] et±RWUfcJ;5fc. *$iMm\Z 
X>>?>1 5 OlC^ff 5I^9-s peMDC&5 
7i«- X>^>1 5 0©iffi|Hl!to&s ne t ag#X> 
i^>l 5 0©H[hI^s n e (Cifi^^T*^e<J(C-?-©ll 
Ulte&s n e tm£^V<fc2>&5\ZlTZ>Z.£.\z£-D 
T, t-^MG 1 © hJUi? s t g«tfD(C|6]^oT¥ii 
ICJSJ!lp-rS©T, ff©<t5l:, ±£g*W-spe 
^IfPC^ofcE^Jr, t-^MGlOH^s tg*i 
— B-T^ofcO-r^Clt^Vi,, £©fca6, t-^MG 
2©h;i/^s tmfc, jfULTTPinfcft, «£*©£ 
MI/^s tm©Ttf (BP"£, M.b)l? (®$ih)V 
2) ) bMX? .tot, <Lffi©a£j§|£© 

[0 12 5] £t>\Z$irz, Z\<D£o\Z, ±fEg#/W- 
s p etf-\fa\zt£-orcW.WZ, t-^MG 2 © h;i^ s 
tm*t;MfCTa*S yN'-yr-'J 1 9 
4©36«ff| : gi^a<fi:^T, 012 (e) tC^L/t 
$P<, t-^MG2©l>Ms tmlr^T-ST^ffls t 



mm i n ptf&lTL-ttQ l.tf-DT^Th* t-^MGl© 
h)lt> s tm*^CDTKtts t mm i n pICioTSdPg 

an* £ ioT, *p©as^a*i— p& 

<M. 

[0 12 6] (4) SS2©Sy&0iJ 

tM^JH6 4$SLT, X>i?> 1 5 0 \ZZi?zm 
W7—s peAtfnta^tiil:, t-^MGl© 
J.Tft*&ftV*J: 5 tcT-Sitfeic, 0 3 IZtkL 
£X>->*>1 5 0©B«Ete*Jimi»3fc:&V>T. Wffi 
©&#<£#j£-r«-&fc, X>v>l 5 OOB&IaMEgScs 
netag$, &*K;x>>>> l 5 0 ©Haters n e 
fcifi^t«»Wlc-€-O*0*R«Cs n ei«L<«t*«t5 
fcbTl^fc. L^L&rti^, X>i^> 1 5 0 ©BJUHte 
&s ne t agi:*:— ^MGl©B*BlE*s ng t a 
BtCIWKB, ffiBL&jt (6) K*-r«t5 3a:Mff3j«* 

X>i?> 1 5 OWB^lHlteSs n e t a g£. 
±SB©«fc5t^t;$-a-*ftfeDt, WMGlOlg 
Hfcgcs n g t a g*raUJ:'5t*^-ft;S-a-SJ;'5fcLT 

[0 12 7] *HS6«»J©#|^«, ilCgbfcf 1©* 

J6#j©#ii&£i^re&s©-T?, -en^©gsj^tt#BS-r 

[0 12 8] ^tlTtt, *H^JtC*3^-5^E-iS'MG 1 
tettTZfflfflH&mz-D^T, 02, 04, 0 6&tf08 

[0 12 9] H2»tjSUfcfW»ffla;p-f : >AtH%Sn 
3<h, $ij«^-x>> h 1 9 Ott, I>y>15 0© 

2) . r©fflia, jBi©**«Tffl^&H3©«ia;p 

-^■>X'\ttj.< , : ^*ffl^^nTV^0 4©j!!lS;V-5 1 
>l^oTfT^^tl-5„ ^*5, 04©$ag;U-^>©F>3 
tl^^TIl KtClft0J!bfert§i:|5l^T'$.-5©T, 

©ujH^«#i&-r-5. 

[0130] d 5 ltx > v > b S0teScSi±iMa;i/- 

f>*^7t5i, IWWi-y h 1 9 0ICJ;-5ffla«?| 

^0 2©^-r>©$aatcsoT, ^t, afc^i 

9 Ott, t-^MG l©BSlHlteScs ng t agjfffi 

-r-s^aa^ff -5 Uf7^sio4) „ c©$aatt08 
\z^Tmm)i-^>izu-oxnt>n^o 

[0 13 1] 0 8tt*^^tC*tt-5 ; E-^MG 1 ©B<H 

$>&o m8\ZTik'?mm)v-^>-t)mte2nz>£. mwa. 

-7M9 0I1 ZJ-yZfS 1 0 2T?#6nfcX>5?> 
1 5 0©B^HlK3S:s n e t a g tt-^MG 2 ©Ulel 
telgcsnmi*^. ^MG 1 ©B^lelfe^Sffdi 
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U -tOttS^J&KfcSnT^SSMR t_n gtagt 
Uf'^S 6 0 2) . fLT, ffl»:x-y h 1 
9 011 ^O^tt_ng t agOf CO^T, ^E— ^ 

mg i <DmmfflWLmw\z&-3< ±Tm%- vmm^mm 

&l$&«*©$!ia£fir&3 (Xf7yS 6 0 4) „ Jltl 
£>X5^7S 6 0 2&tf S 6 0 4 ©^SttEI 5 IZmLfc 

xf'^s 4 o 2riks 4 o 4 vmmt m&T*&Z>o 

[0 13 2] a*tfiHTB, H5LT#6n&3g«t 
_netagOM, 0 5 ©Xx7 7S 4 0 6 T'^bfc 
«fc?t£, t-^MGl©@g@liSsngt 
agi LTsSSl/T^fe. 

[0133] ztuzztv, *mmmT\z, x>>>> 1 5 

0 *»»fP««T?* <0 , WMGl*t58ttiT*5® 
•^KlfctAT. IK^TftM^H 6 4SRl,T, 
x>s?>i 5 OfcfcrfSKJlt/W-s p eji*-t?pfcfto 

\Z-tZ>tc.#>\Z, 0 8fC^-r<fc'5lC > Xf7yS 6 0 6, 

s 6 0 8©2ocDffl.a^inx.e>tiT^s„ 
[0134] ?i3.t>%, mw3--v M9oii 

(X5^7S 6 0 6). 
[0 13 5] A) X>>>> 1 5 0 K*rr-5g*/1'7— s 
pert*-t?D (spe = 0) 

B) t-^MG 1 ©lffl|g©h;l^|«£tts tgold*! 
Ifn^T (s t go 1 d^0) T&&„ 
D) t_n g t a g coffin— ^MG 1 ©Hfi[il©g 
SUlte^ sngtagoldiD /J\£ l> ( t _n g t a 
g<sngtagold) „ 

[0 13 6] Z.<Do%. *#A«, ffli£Lfc£:fe0. A 

t_ngtag = sngtagold + — 

[0 14 2] SC (7) fc<fctl«, it (5) 0*^tg|« 

\z, ms <D®M)v-^>timK>&-zt\z>mz. xf-v^ 

S 6 0 8 Tft t _n g t a g fc^A &ft*tttt, B#5g 
SfcalC^oT, ^IC^E-^MG lCDHEifegCs n g 
jfi-D*^Tt$€, t-^MG 1 ©H|H]$i$&C s 

ngt^KM. 

[0 14 3] XT7^S6 0 8 

©&ia£[5]jgT£©T\ »t_ngtagOlli, X 
T'^S 6 0 4Tf»6nft**iftoTl>5. 

[0 14 4] y H9 0lt J£U:©<};5 

i^Iltt_ng t agffll^, ^E-^MG 1 ©S^lelte 
Ssngt a g (X^-yT'S 6 10). 

[0 14 5] «?T, *?t)tfl£*b>T|;i, X>>>>1 
5 0fc*fT-2)S*/17-s p e^tfni?abt)< fit?. ^ 
-*MG ltmmViWi-C&K). ^MGICI 
®0&8b5rFP$4'T*-5«£, t-^MG 1 ©S^IsJte 



fcf£K, X>v?> 1 5 0 KSrr-SgjJfl?- s p e#-fef 
D (spe = 0) \Zte-3rzfrZ5fr%nfe-r2>fztblZ®. 

[0 13 7] *#Bt>, ll&JELfc £:&■), t-^MG 1 

■tf&nwm (@4«ii) c»*^af'5*»*««'r-5fc» 
KRw-sn-ci^*. 

[0 13 8] *ftDH 7i?t;K^H6 4*«lStl 
fcCifCiO, ^E-^MGlOBaillieSc^tTBbTVi 

t-^MG 1 ©©WlH]©l^[5iei5:s n g t a g o 1 d 

ttt. 0 2©ma;p-5 1 >tc43v^Tmi^iHiT ; f#e,nfc ; E 

-^MG 1 ©gSflaliite&W^tT&O. g|t_ngt 
a 8«)|lT»«^-glOgff|sI<gScdtffi||BlOga{gI4EjRs 
n g t a g o 1 d SrTHI-DT^nH T^-fe;!/^^ 1 
6 4-t}m2ntcZ\£\Z&-z>T : E— ^MG 1 ©gg[s]i|g$C 

[0 13 9] ^(C, ftWoLXs/ h 1 9 0«. Xf77"S 

6 o e-vm^itm^ a, b, Do#*#s<ptntiH 

fcL.T^3i§-&, BPS, X>v> 1 5 0 \ZMT^^.A 
y-spe^ifPT^O, fio. t-^MGl^ft 
SlTfctK *MG 1 OBimmfe&ifiT&'t'-V 

Afy/S 6 0 8©aiSff»K 
Xf7^S 6 0 8©Ma*leIMt" -5. 
[0 14 0] wl%<Dm&\Z\t, ffl'03--y M9 0*t, 
t-^MG 1 <Z>ffl|g|®Sfl(|g|C8cs ngtagoldi 
t-^MG 1 0>&|alKft s n g £*«>ias£Sn;fcllSj£» 
#©5*; (7) K:So*^T3¥tti£ft-£tt£±f2© 
t_n g t a gfCfrfcfc-S-x.* Ury^S 6 0 

8) . 

[0141] 
[&7] 

-sngtagold 

a 

Stsngtagit ia8©Ma;i/-^> : &^i9ji-ra 

\Z, f-irtt-^MG 1©HIhNI£&s ngl»TlJ) 

[0 14 6] KifC^oT^r-^MG 1 ©ggHI&gcg: 

S^aa«SOC02©^-f >©MatCg|oT, ^tc, fMflt 
n.x-y hi 9 0H t-^MG lOhWRSts t g 

t ag^stB-r^^aa^fTP Uf^ys 1 o 6) . c 
©jtaawu ^*ffli/^tiTt^cE6©©a;i'-5 : ->tc^ 
oTfTt>n-5> 0 a6 ©ffla;i~ ^^wrt^c-^vi 

[0 147] u^LT, i-^MG 1 © h;i/£g§:5gffig[ 

Wfflsjw-^iwirrrsi. awar^ h 1 9 0KJ; 

OL--y h 1 9 0H, t-^MG \ <Db)Vt> s t g*t. X 
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tV?S 1 0 6T#&nfch;P£«Jgtts tgtagt 
&S«k5fc:, -r>A*-^i5iSSl 9 1 £^LT> ^-^M 
G 1 ©h;l>^ s t g^^fS Ur^^S 10 8). 
[0 14 8] «±|^BJL,fccbpf^ #3yfi0JK*5^T 
t>, t-^MG 1 © Hl^fMPte, t-^MG 1 © b 
i7 s t g*», Xry^S 1 0 6T»6nftKM»tt 
s t g t a g£&£<fc/5i;:fT&:b*lT:fcD, -ecD^E— ^ 
MGlOH^Rgfls t g t aglt Xfy^S 1 0 
4Tf#5>tlfc ; &-^MGl©smiHlte^s tgtagi: 

CO l 4 9] Mj^bfeck^fc. X>>>>1 5 0(: 
*ff «.S*A-«7-s p e^DT*0, fit?, ^E-^M 
G1S»J6««1T»0. fitJ, *-^MG 1 ©BHIEC 
&**"B$4>T t-i'MG 1 ©BS? |s]i|g$:s n 
gtagll, 0 8fC43tt^)X'7 : -->'7 p S 6 0 8<DMStCct 
ot, i*l:t-^MG 1 ©H[5J&38:s n gCjfi-^T 

[0 15 0]foT> t-^MG 1 ©BS(|§HE&s n g 
^MGlChMBilciO, t-i'MGlChWs 

X>3?> 1 5 0 tc»f *B*^«7- s peat-gDCft^ 
fcE&fc, t-^MGl®hMs t g*t— fiTJ&^ofe 

[0 15 1] t-^MG2fflhM s tmfc, ^ 

-^MGlCDWs t g*i-ifPfCia-^<(Dfc#^, jg 
WiY)V>7 s t pCiar?ViT«3)<©T, t-^MG 2 © h 
^ s tmlt t-^MG 1 (7) h;i^ s t g©f£# =b4> 

-5. i?T, f£*©Jc5K:, fc*i;:SSflsUT;ttBfc~Ftf* 
£ Jitter. 

[0 15 2] «±KWbfcJ:5t. **JS^Jtc Jctitf, 

t-^MG 1 OgiBtsft s n g t a giWt-i' 
MG 1 ©^Etfgfcs n g\ZTS.-3^Tm.%kmz*:(Dmm$Z 

— ^mg l © s t gtt-fe'ntciSj^oT^iStciijljn 
-f-5©T-, ffi.&<D£5lZ, ±fBS*A 0, 7— s p e^-tfP 
fc&ofcittglC, t-^MG 1 © h)V9 s t g*t— fiT 
&-otz*)TZ>Z\£.1flts.\,'> a Z.<Dtctb. ^—$MG2<Dh 
)\>t? s tmt). $£L-TTPtt4fc». fi£*©<fc5{;:, 
h;i^ s tm©Ttf (BP*>, ) 

3. 

[0 15 3] (5) $&3<DnMM 
tMy;H6 4SMLT, X>v>l 5 0lC:*ff5g 



^A-7-s p edt-tfDtc^ofcit^fC, t-?MG10 

^E-^MG 1 ©BSHhHE&s ng 
tag£, m^\Zt—^UG 1 ©Sllslte^Cs n g iCifi:? 

life. L*>L ^6— ?MG 1 ©BSlaieiScs n g 
t a g^a^e^Uct— ^MG 1 <D^mfc$k sngifl/ 
<&ofc«£\ t-^MG 1 © h;p^ s t g fe-tfDtCiR 
3€£ft-5. fi£oT. t-^MG l©@^|Hie^s n g t 
ag£, ±EOJ;5lca5fl:S-&S«to»3l', t-^MG 

1 © Myitis t g t agS-entaai^CU 

0fl<hLTift9rf-5. 
[0 15 4] *HiS60S©«tBfctt, 0 1 fcjjsb&IB 1 ©SH 

[0 15 5] ^tlT'tt, *HJB«fc*tj-SqE-^MG 1 
WtSSjIljSlICaUT. 12, EI4, 05Sffl9 

©ffliui2 (r^bfcMa^-^x^oTff ttfcn 
[0 15 6] B2fc*Lfc«f0ffl«;i/-^>#Ha&3ft. 

£<h, fWHa-y h i 9 ott, X>v>15 0© 

B*iHite«[*i¥ffi-r*ffl«*fTa:3 Uf7^s i o 
2) „ c©^s«, sii ©*^f§#JTfflt^cl^3©Mg;^ 
-3 i >Tte&<, u^m^^nx^rcm4<Dmm)i-^- 

©lftBJ««IIST-5. 

[0157] c3LTx>v>B^iHjfe^#w«affi;i/- 
? L >tfmTirz,iz, u'm^—v m 9 ofc«fc^saatts 
tfH2©*-r ><Dmm\zm-z>T. mz, mi^m 

9 0 «, i-?MG 1 ©Betels s ng t ag£#ffi 
-fS&aSrfT? (Xy-yZfS 1 0 4) . Zl©ffia«, SB 

2 o^nswcffl vsfcH 8 ©Ma;i/-g L >-ett^t < , 

fflV^tlT^fcEl 5 (D®M)V—*>\Z'Gt-oTft1S.frtl 
l»BqLfcrt$i|3)#T-fc-g.©T. j e©lftBj|« : tsi&-r^>. 

[0158] t-^MG i (DMWnnmmmmymjv 
-9->tmj-t^t. mm^-v hi 9 o la^nis 

SOT2©^-f >©^glc:M0, fflM3.-y h 1 

9 0H t-^MGlChMRgtts tgtagi 
tii-r-5^ia$:ff 5 Uf'^S10 6) . C©MStt0 

[0 15 9] HQtt^WfrUttS^-^MG l©h;U 

^is^«©i±j5a ! a;u-5 i >©^n^^t-7 k 

nn-y M9 0I1 t-^MGlOJiBfifts n gtft* 
fy^S 1 0 4-Cft^nfc ; €r-^MG 1 ©B^lHlte^s 
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ngtagl;^Kfi;5i^, t-^MG 1 © KM 
SfHlt. : P»K«SnTlr»*«»t_t glC, *©3¥ 
fcBl/fctt£4*.* Ury7'S 7 0 2) „ Xfy^7 0 
2T11 06O^fy 5 0 20*££H«K, PI 

^MGi©hM£iait5. 

CO 1 6 0] fEfcfciSHTtt, £5LT#Sn75:£$Ct 
_tg©||£. 0 6CD^.^-y^'S 5 0 4-e^bfc«t3 
iC. ■€■©**, ^-^MGlCDh^I/^^tts t g t a 

[0 16 1] zn\ZMV, **J(S«Ttt, X>S?>1 5 

X>>>>1 5 0IC*ft"-5S*/1'7-s peitfnOio 
fcit^tC, t-^ MG 1 O h J^^-BW^^m 5 
(CTSfcfeC, ('7KT=fc5tr, Xf^^S 7 0 4, 
S 7 0 6 © 2 OW&SDW&ll*. 

[0 16 2] -T&to-fe, H9 0H *"f, 

JTTS (X'x-y^S 7 0 4). 
[0 16 3] A) X>>>>1 5 Q\Ztt-?2>&$trt9- s 
p e^-tfn (s p e = 0) 

E) ^&t_t g©tta*-t?D£TF (t.tg^O) T?* 

So 

[0 16 4] £©?*,, ^frA«, WJfibfct*D, A 

0- 



o (s p e = 0) K & o £ i* 5 ^ £ W £ T -5 & t ;: t£ 

[0 16 5] &f$E«, t-^MGimtl (0£ 

t_t g©ttltt-?MG 1 © h;P^^ffli 
feS^ttTSD. £©ffi#AT&-5£l^ Cttt, =e 

&*3, &#B©#&£|!g&fc, t-^MGlON^i 

[0 16 6] fflpaxy H9 0H Xf'^S 

6 0 6T«^LfciK*, A, E©£*#£<sm*>»fcL 
T^S«£, BP^. I>y>15 0CJtt«S*^7- 
spe^fntfeO, B.^ t-^MGim^lT 
$>-5«-a-«^ XT7^S 7 0 4©#l3£fT&^ ^tlJ^ 

^©»-&t«, x^^s 7 o 6<Dmm*®m-?z><, 

[0 16 7] «r#©»^Ktt, fM^P-X-y M9 0A«, 
t-^MG 1 ©h(J0© Ml^tS^fits tgtagold 
£ : ?*&«j£Sttfcl*5£|fca!8»&, #©5£ (8) 
T#tH$tl^»tt5±|B©^|!ct_t gfc*rfcfc#*S 

Uf7/S 7 0 6). 

[0 16 8] 

[£SC8] 



t_tg = stgtagold + 



stgtagold 



a 



(8) 



[0169] S (8) fcitltf, j£ (5) , (7) ©* 

X^y^S 7 0 6Tft t_t gfc-£*.SftStttt. B$ 
ttafcfoT, ^^tc-tfa [Nm] \Zt&~3\,*T®%, 

mmmz\zi£a\ztiz>. 

[0 17 0] &#©*££«, Xfr<y:/S 7 0 6 

©jaa^lHljif £©T, 3ERt_tg©««, 
S 7 0 2T?#^.f.nfc**tfe^Tl/iS. 

[0 17 1] M9 0H JW±©«fc? 

&^$tt_tg©ffi£ 1 ^E— ^MG 1 ©g^|H]te|^s n 
g t agiLT^tS Uf7^S 7 0 8), 

[0 17 2] ffir>T, **tt«t*^Tli, X>v>l 
5 0 l:»t5S$/W- s p e *^DT* D , t 

^Iflstgtaglt 09©®a;l/— ^>£*S0ig 
TglC, »*fc-fc?D [Nm] fcifi^HTlfl)*, mm#3\Z 

[0 17 3] C©«fc5(rbT, t-^MG 1 © Wl^iS! 
JtMBttifflS^—^jWKT-rst, Mflf^x-y h 1 9 

o \z&%9m\mxfm2<D*'(><D9m\zmQ. tumz. 

-«;H9 0H t-^MGl©HWs t g*«, ±13 



g t agt^i^l:, -f >/X— ^IhISSI 9 

T. ^E-^MG 1 © h;Pi7 s t g&mffl~?Z> Ut7^ 

S 1 0 8) „ 

[0174] &>±mwvtc£5\z, *mmmz&\,*T 

«, t-^MGl©h wa»«, ^r-^MG 1 © HP 
* s t g&mfeVrc hJ^ftts t g t agtSSJ: 

0 fc^St/W-s pe^-lfDT*'), R-O. 

pMGitimnvtm'v&zm'Sizu. t-^MGi©h 

MSSttstgtagli, 0 9 Cimsxxyys 7 
0 6©matcj;oT, **t-tfntifitJV»T*i»fl9KHf 

[0 17 5] &oT, t-^MG 1© h;l/i7ta^ffls t 
g t a g&Z<D£.5\Zi£u\z)&-3<<D\Zft-oT, ±IBL 
fct-^MGlOhMMKCiD, t-^MGl©h 
Ms tgfc, ft©«3^6#»|Ki«JpUT*JBk:-tfnfc 

[0176] eunos^s m i o fc^-r. a i o 
Wo*3o*IS«K:*wai>s?>i 5 o©|5ite^:s.D; 

t-^MGl, MG2©h;Pi7©P#W^b^*Lfc^"r 



(17) 
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3>^ + — hT?**. HI Ofc*V»T, (a) teX> 
y>15 0O|el(gStO«fWfftS, (b) Itt-^MG 
10h;Pir©WrMJg<b*, (c) IK-i'MG 2 ©ftM 

[0 17 7] X>v> 1 5 OtfftfMKIBfc*?). ^E-^ 

;n 6 4 JILT, X>5>> 1 5 0 lcWr*B*/17— 

s p e t>mm t o T-tfp [kw] t:&ofcfr*t, 0 

10 (a) {C^-T«fcplC, X>i?>l 5 0©B&HHE& 
s n e t a g^TPItSCDtffoT, X>v> 1 5 0 © 
$|bME8:s n e feTftTS. 
[0 17 8] — £©<>:£. t-^MG l cd h;i/^i9: 

^ffis tgtagtl, 0 9©X-x--.y:/S 7 0 6 CO® Sir 
•fc-oT, -fefD [Nm] fcffr*K:ifir*HT. ft^Wfc-fe'P 
tCfc-SctptCgS^SnS©-?. t-i'MG 1 CD hJl/# s 
tgfc. 07 (b) ic^f^fc^tr. P#8JtO£M§, ft© 
tt^6*Wfci||JnibT*»K-l?D [Nm] lCjfit*V>T<$> 
S, *»Wfc-eniC3&:*. t^oT, fie*o«k5K:, x> 
v> 1 5 0 t«f5S^7- s p e*s-tfDic^ofca 
SHC, ^E ^MG 1 CO s t g*«— S.T**ofcO-T 

[0 17 9] ^E-^MG2COh;i^i7 s tmfc, t 

-^MG 1 co h;i/^ s t'gat-lfnicifiTK ClifciD, 
(3) tC#£</\ s t m= s tp + s t g/p = s tp 

— ^MG2COh;l/^7 s tmli r£ — 1 CO hJVi? s 

LfctiWtaS. ckoT> «CO<fc^(C, ft«fc&fbl/ 

[oi8o] £UiaBjLf Cc fc5 (c> ^jswctntf. 

tz'&, t-^MGlOM^SStts t gt agd^D 

T. t J'MG 1 CO s t gttifDt|fi]^oT*a 

(citirrsco-e, ffi*©«fc-5fc, i£S*/W-spe 

^tfDfC^ofett^l', — ^MG 1 <0 S tg*t 

-ITAbfcOtSitMH. iCDfcao. ^E-^MG 

[0 18 1] &4s, #3EK£)l/H-r-5»;*JfiJ2/g«©#t 
J^iL-Xte, BlfcwLfc*jfc«#©«j£fcT51IB'T?* 

HITH €-^MG2)J«iJ >^-V«|l 2 6£|& 
6SnTH4i«. €-^MG2^, X>^>15 0©;7 
5>i-yt7hl 5 6fcfilSLfc7 r 7*^U*-v 'J7tt 
1 2 7t»^n&*)J*iSCtt,T*S. SBl©^ 

j&wti'TtomfiL&mi itc^-r. 01 itii, x>v 

>150, t-^MGl, MG2oy7*3"J^tl2 

of=*f-ra»^««j*fHi©*«fi«t*Ji-r4. 



^U^-Vl 2 0fcWto<5tJ->*-Vtti 2 sir^-^MG 
l^Stl, 7^**1)*^ U7«ll 2 7fcX>2» 
150©i'7>i7yt7hl56 a*tt£-SftTV»*jSrc 
BHl t^CT&S. il lTtt, t-^MG2*?iJ> 
^til2 6TW<C<, ^^^^U*-vU7$Sl 2 7 

[0 18 2] frfrZm&ttZtS^TIb, WAtf, ^E-^M 
G 1 K£0@££ft;tS?3£fflUT\ T^^U^-rU 
Tfftl 2 7l:^$tifct-^MG2 StaBrTSHtK: 

t'J7il2 7 fcttS MP;? S#Jn-r* d<t*iT 

£© H;i*^flljQte, RKfbMl l 2 tcS* h;i^#fcH 

#£ft-5<fc5t;:fTft:b*i&o foi, Hi ©*&<!: Htil 
t-^MGlfeJ;^MG2 S^l/TiAOf T^>0 

tO*ns»*swBt*c:il:«tD. x>v>15 0 

ii«i i 2 a>sm*rr set 

[0 18 3] ftoT, rc < t5&||)JEK*HT'b. S4E 
#*«7ftJK^SSLT, X>y>15 0W5 
B^ny-tft-tfnt&ofciegH;:, t-i-MGicD^ 
* *»-MT**S £: V» 3 ±B VtzttXikm t Httofflflftt 
£©«k3fc«ri»c#5fi9i&HffiU x>>? 
> 1 5 0te»-raS*/t9— *«-i?Dt3&:t»t»fc, 

[0 18 4] fcfc. *«"Htt±EU&HJS«fl|^*as}gJB 
[HSaffiJUftRifl] 

[HI] *SMB©»l©*J(&HibT©»#tH#SiH£ 
*. 

[0 2] @l©t-^MG HC^-r-5*!l»axy h 1 9 
0 (C«t-2>$iJ / #in ; a;i.-5 L >©^tl?r^-r7P-^v-h 

[0 3] *«WKfcW*x>5>>B*Htafc*ffiJM^ 
— > © jg n £ ^ T 7 D — ? -v — h T * -S „ 

[04] —Kmt&x.>i?>amwiiK»M.m!Q,m)i'-?> 

[0 5] -ttttfct-^MG l©B«Bteftgffl4B!8;u 
— ^>©^nSr*-r^n — 5=-^- hT&-£>„ 
[0 6] -IftW&t-i'MG 1 ©h;i^^I2feM»tiiMS 

[0 7] *5fiW©*l©J|Jfi|»Hc*tj-*X>5?>l 5 0 
©Islte&RtPt— ^MG 1 , MG2©h;i/i7©P?fr B ^t: 

[08] *%^(Ct3lt-5^E-^MG 1 <DBm®fe&Wtii 
ll;i'-f>oin^r7n-ft - hTa&S. 

[0 9] *^^tC*3tt-5t-^MG 1 © H^i7|S^«tg: 
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[010] *^0jO^3<D^SSMfC*5^^>X>^>l 5 
OcDIhIG^S:^— ^MG 1, MG 2 (£> Ml/^<DP#fH5^ 

[011] *^?^co^^JcbLT^ft*ttl^ge^^« 

[012] T?±)\s^?)i%mLfcm&<D'<}£&<Dmi)m 

[^COlftHJ] 



1 6 

1 9 

2 0 
2 1 



1 
1 
1 
1 
1 
1 
1 
1 
1 

12 2- 
2 3- 
2 4- 
2 5- 
12 6- 
12 7- 

12 8- 
129- 

13 0- 
13 2- 

13 3- 

14 2- 



•*mmm 
..^>^ 

• D — ^ 



14 3 
1 5 0 
1 5 1 
1 5 2 
1 5 3 
1 5 4 
1 5 6 

15 7 
1 5 8 
1 6 0 
1 6 2 
1 6 4 

16 4 

17 0 
1 7 4 

1 7 6 
17 8 
17 9 
19 0 
19 1, 
194' 
199' 

2 0 0« 
2 0 2« 
261- 
2 6 2- 
2 6 3- 
2 6 4- 
MG 1 • 
MG2- 



•X>>>> 



•VVT 
■•-f if ±19 

a ... 7 -b )V^y)V^ V i/ a >ir >1f 
-EF I ECU 

l 9 2»-f>;WHB 



[05] 



[06] 



c 



*MG2©^[aUfc*:snni#tf> 



^ftt^ngtag^S^— ^MG 1 CO 



-S402 



S404 



,S406 



C 













sng=angtaglC*5<fc5^ 
^-*MGltoK*>*«rgtiJU 
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1] 



[02] 




*MG1 



urn 



mm 



-S102 



-S106 



,S1Q8 



[04] 



17] 



wto*v*75«i:t, 



5302 



.S304 



S306 



^S308 



.S3 10 
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[08] 



vvT^/t7»*iaJ:i;Ts 



^S202 



.S2D4 



~S208 



S210 



No 




^/■Z>l/<n1&m B & ©ISSsnetagold, 



X 
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-S214 
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310 



[011] 



190 
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,192 



mm 




mm 







170 
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[0 9] 



1 0] 



c 



^S702 




S704 



S706 



*~ ^MGlOflfiEIM'^ej^ffistgtagold, 



.S708 



It 



<c) 



ii 



f to 
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snetag 
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12] 



3 +t 



J -Hf 
(b > £1- n 

m 0 

(c) |gl N2 



(d) 



(e) 




(f) 



51 



ste ! 



FuelCut 



(51)Int.C1.7 mmm^ FI r-73-K 
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